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GCCCTCGACCTCCTTCCCCGAGATGCAGTACGAGAACGCCACACGCTCCCAGA 

GGCTCCCCTCGTCGTCCCCGAGCACCGCCCGGCGGAAGGTCAGCGCCCGGAG 

GGCGGGTACCAGGCCCAGGGCCGAGGCGAACGGCATCACGCGGGCGCCGTG 

CGTCAGGTCGAAGAGGACCGCGTCGCCCGTCCTCAGGAGTTCCAGCGTCACCT 

CGCACACTCGGTCGACCAGGCCTTCCGGTTCGGTCAACCGCGCGTCCGTGTGC 

TCTTCGACCCCGTACTCGAGGTCCTCGAGCGGCTCTCGGACCTTCTCTTCGTAC 

TTCTCGCGCTTCTCATCCTCCTCGATGATCCCCGTGGACACGACCACGGCCTC 

GCCGGGCTCGACGTCGAACCCGTCGTGCAGGGCCTCGAGGAGCGCGAGGGTA 

CCCAGCTCTCGGTCCGAGGTCTCCACGACCTCGACCTTCCGACCCTCCACGGT 

CCACTCCAGGGTGTCCTCGGGCGATTCGCCGGTCAGCCGCTCGAGCAGCGAC 

ACCTCG ACCAGCCAGGGTTCCTTCG GTTTCCG GTAGTTCG ACACGTCCC^CGAG 

GGTCAGGAGGACGTGCAACCGCACCGGGCGCGGCCCCGGTCAGACGATTCAC 

GGAACGTTAAACCGCCGTCGGACCTCTCCGGGAAACCTGAGAGTATTGGAAGG 

ATTCTGAAACGTTTCCGCGCCGTGGACCGAACTCGAGGAAACGTTATGACCGG 

TCGGACGGTCCCTACCCCGGATCGGGGGAGCGCGCTTGGTACTGCCGCTCGT 

AACGGCGATCCTCCTGACTGCAGCGCCCGCGGCGGGGCTGCAGTTCGAGGCC 

CCGACGGCGGGCTACCCCGTGCCCGAGCCGCCGCACCTGGAGGACGGTGATG 

GTCACGTCGAGCCCCCGTTCAGGTACGCGGGCGACCACCGAGTGAGGGTGTA 

CCCGTGTTCGGTACCGTCGACCGCCTGGGTGTTCCTGGAGGACCGTCGGTGC 

GTGATCGCCGTGAAGCCCGTCGGCGGGGGTCACCCGGTGCTGCTCCTCGACG 

TGAGCGACCTGGTGGTCTCGGTGGGTGCCGACGGCGTCCGGCTCCGCGGGG 

GTTACGCCACCGCGGTGCGGATGGAGCCCGTGGACTTCCCATCCCTCTGGATA 

CCCTACGAGGTCGTGACGGGGTCCGGGGTGGAGCTGCTGTTCCCGTGGCTCC 

TCGGCCCGATCGTCCGGGAGTGCTCCAGGACCGAGTTCGAGCGGGTTGCGGA 

ACTGATCGCCGGGGAGCGTGGGACCCCTCCGGAGGACGTCGAGACCGGGGTC 

TGGGACGAGCTCAGGCCGCCGTCACCCCTGCCGGTGCCCGCCGTACTCTTCG 

TGCCGCCCGCGAGGAAGCGTCGGTCCGCGAGGTGATTTCGCGTCCACTCTGC 

GCCGACCCCGTGCGGTGTCGACCGATTCGGGTTCGGTCTCACACCGGTTCTCG 

TAAGGCCTGTGCCTGAAGTGCTTCAATGGATGTTCTTGTGTTTCGGCAACTCGT 

TCAATCAAGGTCTCGAGGGTGGACGGTAAGGACGCCGGTATAGGAGGTAGGGT 

GCATTGGATATTAAGGAAGTGAACCTCGTGTTGGAGCTCTCCGAGCGAGTGGA 

GGCTCGGTGACTCCCTAGTGACTGAAGGGGTTAGGGCTGACCGTCGAGAGGTC 

GGCTCGAGGAGGACGGGGGAAGTAGTGAGGGATCGATCGTCGGTAATAGTGA 

TGACGATATCTTACTGCAACACTCGCAAACGCTTTCGGTGGCGGCAGAAAAGCC 

CTGTCGAAGTTCTCAAAGGTGTTTTGTGGAATCGCAAGTTGATAGGGGAAGTTA 

TTGGTAAG ATG GACGAATGGTTAGGGAAAATTCG CAAAG GGTATG AGTATATTC 

ACCCGGAAAGCGTTCTGAGGGTTTAGATTGGGAATAGACTATACCACGGAGAG 

GGTAATCATCCACAGGCAACGCCTGCCGGAGATACTCGAAGACCGTATCATCG 

AAAAGTACGGTCTGGATAAAGTCCAGGAATCGGATCATCACTGGAGGAAGGTGT 

CCGAACCGGCGTTATCGGTCACGCGGAAGCTCGTTCCCCGAACAATTGACGCG 

TAGACATCGAACATCCGCCTGGTCGCTCGAGAGACCACCATCAGCTCCAAGAC 

CGCCCGAGCGCGCTCGTCCACGGGCACACGCCGACCGTGTCGACGTCGTCTC 

GGTCTCCCAAGAATCGAGAGTTCCGCGTCGGTCCTCCCATCCCCACCACGAGA 

AGACACCTCCTACTCTGTCGTCATCTCAACGGCGGAACCGGGGTCCGTGCAGC 

GTTCGAAGCGCCGGGACGTCCATGGTATCACTCGTCCCCGTTCCCTCCGTTAC 

CGTCATCACCTCCATCGTCACCGTCGTCTCCATCGTCCCCATCGCCATCTCCAT 

CGCCGTTCCCGTCACCGTCCCAGGCCGATTCGGCGACGGATTCCGCCACCTCA 

CCGACGGCGTCCCAGACGTCGTCCGTTCCCCCGTCACTCCCCCCTCCGATCGC 

CTCGTACACCGTCTCGGCGATATCTTCGGCGGCGTCGAGGTCGAGCTCGAACT 

CCATCCCTGCACCGGCCCCAATCCCCGCTCTCGATCGACGCCTCCGGGCTCGC 

GCCAGCCTCTTGAGCTCACCCGGGCTGAGGACCAAGAGCGTCGAGAGTACCG 

agaacacgcgttcacttccgataAtcccaccgaacacgaacacgtggcgtctcc 
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GGACGTCCGGATCGATGTCGTCCGAACCCGAGCGACATACCCCTAAGAGGACG 

ATCACGGGTCGTTCGCTCCGGTGCGATGGGACGTCCCCGGCGCTTCGAACGCT 

GCACGGACCACCCGAGCGGGACGATCAGCCCTCGGATCCTGTTCCACGTGCTC 

ATCCGGACGTGGGTGGTTCGGAGTCGGACATCGAACGGTATGAGGTAGGGTTC 

GAACGCCTCGAGGCTCTCGGAATCGATCAGACGGAGGGCCTCGTCCAGCGCG 

TCCTCCCGACCTTTGGTCTCCCACACGTTCATCATCGCGATACCGAACCTCAGT 

GCGACCGATGTATCCGGGATTTTCAGGAGTTCGGACAGCTCCCGATCGAGCTC 

CTCCGCGGTACCCTCACCCCGGAAGACGGCGTCCGACGACTCCTCAGCCTTCT 

CGACGATCTCTAGGATCCGCTCGGCCTTGCTCCGCAGTCTCCGTGACCGTCGG 

GTGATGATTAGGGTGCCGAGGAACTGCGAGATCGCGATCAGGACCACGAGGAT 

CGGGAGGACGTGGATGACGTGATACCACGACGTGGGAGGCACCCCCACCCGA 

CCGGGGTCCCGAGAGTGCCATCTCGTGAGCTGGAGATCGTCGACGCCGTCCC 

CCGTGCCGG CCTACGTATTCACCG CCACCGTTCCAGTCCGG AACGTACCTCGG 

AGCGGGAGATCTCCCCGGATATCGACGAACCGACGCATCCGGAGGCGAACGC 

CACGATCGTTGCAGCGGCCGAGGGCGCGTACCCGGTTCGGAACCGCGGGTCC 

TACGGCGTCGGGCCGTGACCCAGCACCGTCGATCCGAGGCAGGACAACGGGG 

GCGTGAGGACGGTCTTCGGGGGACCGTTTCCTCCCCCTCACACGCGCTCCCGA 

CGCGTCGGTGCCCCTACCGGGCGGTGGGAACGCTACCCTCCGGCCGGAGCG 

GCTCGGGAGGTCGACCGAGTCCGGTGGGTGATCGTGGACGAAGGGTCCGACA 

CTCGCATCCCAGGTGAGCGTCCGTGACGTGTAGGGTTTCCGATCGGCAACGGA 

GCCCACATCGACGCCGGGCGGTGCGGATGCTCGTTGGATCCCGGTGGTGTGT 

ACGCGGGTGCGATCAGTGCGGGCGGCGCCGAGCGGTAGTGGAAGGGAACGA 

GGTGATCGATCATCGACCACGCTCTCCGACCTATCCCGCGCGTCGT^CACGJT 

ACGGAACGTGCGCGGGTTCGGACGATCTATAGAAACCGCCACTTATTATAAGAG 

AACATTTTAGTTTAACATTTTAGTTTCTTGTTTATCCCAGACCGTCGTGCCATCAC 

GGGTCGACCGCGGTTCCTACCCTGCGAACGCCCTCCGTAGTAGGATCGCGGG 

CGTGGAGGTCGTCCGTCGCGCGACGCCATCGACTTCCCCCAGGGCGACCCGC 

GGGTACGGGCACCGGCCACCACACCGGGGAGCCCGCGGACCTCGAGTTCCCC 

TCCGGCGCGCGAGTCGGCATCGGCCGTCCCAGCGTCACCGTCCCGAGCTCGA 

AGAGGTCGGGTAGTCTCGGGATCCACTCGGCCGGTACGTAGCAACCCATGAAC 

TCCACGGGGTCGGGTCCGGCTCCGCGCCTCCCGAGCAGCGCTCCCCCGTCGT 

AGGCGACCCACACTCGGACGGTCGCGCGGCCGTCACGGGGTTCCACCAAGTA 

GACGAGCACGTCCCGGCGGTTGACGCCGTACGGGTCGAGCCCGGCGATCTCG 

GCCGCCGCCCGGACGGGGTCGGTGTCGTAGTCCTCGAACCTCCCTCGGTCGT 

AGTACCTCGGGTCGTTCGGGACGAGCACGTACTCGCCCTCGGCCAGCCGGAG 

TACCTCCAGCAGGGTCCTACCGTAGCGGTAGACGGCGACGCCCACGGTCCCG 

TCCGGCGATCCGACGAGGAAGTGGCCGATCCCGATCCTCCGGAGGAGGTCCA 

GGGCGCGCTCGAGGTCCCACTCGGTCACCTCGCCCGCGAGTACGACGCGCTC 

GCCCAGCTCCTCGAGCCCGCGGTTGACCGACTCGTCGTCCGCGCCGCCTATC 

GTGATCACCCAGCCGTCCTCGGTGATCACCGTGTGGCAGAAGCGGCCGTTCCT 

GAGCTfGTACTCCCGCAGGGCCCCACGACCGGCCCACGTCGTCACCTCCAGGT 

GAAGGGTCGCCCGGTAGGTCGCGTCCCGCCGGTAGGCGACGGCGTAGCCCCC 

GTGGGTGCGGACGAGGACGGCGCTGCAGTCCCCGTGGGTCGGGTGCTGGAG 

GGCGACCAGGAGCAGGGTCAGGGTGGGGTCGGGCACGCGATCCTCCCCCGC 

GGGTTCGCCCGGGTTGGAGGTGCGTCCGTGTCCACGTCGGGGACCCTCCCGC 

GGGTCACGCGGCCGCGGGTACTACCCCCACGGTCCGGTGAGTCGGTTCCCTC 

CCCCGGGTGTTCCGGTTTAGGTACGCGCGACCCGATCTCGGTCGCACCGTGC 

GCGGGCACCGATTAACCCTATCCGTGACGCCCCGACCGACACACTAGAAACCC 

CATCGGAGGCCGTACCGGCGTCGTATCGTCGCCCTCCGCGGGCAGTTCATGC 

GGGTTTACAACCCCGGCGTTACCGGTATTCCGAAGGTGTTCTCTAATATAACAG 

ACAGGGCCGTGTAGTAGAGTAAGTCGAGTATAGTGGGTACGTCACCGGTGAGT 

ACCCCGGTAATTATCCCGTTGAGTAGGTGGATCGAATCCTGGAATGCGGTCGTA 
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CCGCCGATTATACCGAACGTGCGAGAGTGTAATTCCATGGCCAGTGGTAATGG 

AAGGACGGTGAGGAGTGCATGGGTCGCTGCCTTGTCCAACAGTATCGATAGTA 

GGGGGCCAGTCTCTATCCCCGACACCCAGTGCCAGAGGCCCTCGAGGAGACC 

GTACACCGCCCCCGAGACGATCCTGGGGATCCCGAACTCGACCGCCACCAACC 

GCTTGAACGGCTCCTCCACGACGGGAGCCATCCCCATTGAAACCGTATAACCC 

CAGTACCACCGCTCCAGGACGGGGAAGACGGCGTTCTCGGTCACCCACrrcCCA 

CACCGCCACGCTCACGCAGCACGGGACGATCGCCGGGAGTC^C^GAACG^ATCGC 

AACCGCTCCACGATCGACTTCAGGATCGCGTTGGAGACCAGCGGGTACAACAG 

GTTCCAGCACGCGGCCACCGGAAGTGCCGACCACACCTCGTCGTACAA^^ 

CGAAGACGTCGTCGCGCCCCCACCGGATCTCGACGCTCAGACCGACCGCGGC 

GTACAGTCTGGCGGTGAGGGCGAGTAGCGCGGGCGCGAGCGAGAGCGGGCT 

GCTCAGCTGGAGCCTGTCCGCCAGGTTGAGGGTCCTCAGGAACTGGGCGAGG 

TGGGAGTCGGGAGCGAGTTCGAGCGGGTCGATCGTGATCGCGACGGGTTCGA 

CGCCCTCGGGGGTCCTGACCAGTAGGAAGCTCCAGTACTCCCGG^AGCCTCTGG 

GGGAGGTGGGCCAGCTTGGACTCGATCTCCTCCAGGGTCTCCGGGTCGGCGG 

TOSTCTCGTCGAAGGTCGCGTTCTCGTCGCCGAGGTTCGCCCGGAOGGTCA^ 

AGGGTCCTGCCCCATAGGTCGTAGAACTTGACCTCGAC^GGTAC^CGTCTCGGGT 

GTCGAACCGGTACTCGCAGTAATCGGCTCTCGGCCTGTAGACGGGGAGTACGT 

CCCGGTACTTGTCGAACCACGCCTGCCGTTCGAGTTCGATCCTC^^^^ 

TCGAGTCTCGCGAAGACG ACG GAGTACGTTGTCAGG AAGG CTACTCGATCGTT 

CCAGAGGACGGTCACGTACGATGGGTCGACGTCGGTGTC^ 

GTCCGAGGATCACGGCGGGCGCTCGGAGGGTCGTGCGGACTTCCCCGAAGGG 

GGTTC^GAACCCCGAGCTCGCGTCCGTGGAGGGAGGCGTTCGTGGA^ 

TCCGTCACGAGTCCGGCGTTCGGGAGCACGGTGAGGTATCGGTATGGAGGGC 

TGCCTATCAGTACTAGGTGGTAGGAATCCAGGTGGCGGGCCTCGTGGGACAGG 

CGTGTTAGGGCTTCGAGGCAGTCGGTCGCGGTGTCACCGTGGAGTACCGGTGT 

CGAGTGCGCGGGGATCGGGAGGGTTAGGGAAAAGAGGAGGAGGTGCGTGATG 

AGGACGCCCGAGGACCTCAAGCCGTCGGTCCCCTCCCGAACGCCGTCACTAG 

GACTGGGATCGGTGAGGCGGCTCGGAGCTCCACCGTCCCT 

GCACCCCGGTGACCTCTTAAGCGTAACGATGATCGTCGAGGACGGGCCGAAAC 

CGGATCGAGTGAAGGGAAACAAATGTGTTTAACATCACACCTCGAACCCGTGCT 

CCCGTAGGAGCTCCCCGAGCGTGGAGAGCACCCGCTCGGCGGTCTCGATGAA 

CCGTTCCGCGTCCTCCCTGGTGTCGTAGGGGAACTCGACCCGGTAACGCGCG 

GCCGTGTACGCGTCGGAGAGCATCTTCAGCTCTTCCCGGAGTTCCC^CGCGAG 

CTCCCTCACCCTCCGGTCCCCGGTGACGTCGACCAGGACCCCCAACAGCTCGG 

AGAGCCCGCGGACCCTGGGGTACTCACCGGTCAGGAACGCCAGCGCGGCCTT 

GATCCCCAGTCGCACGGCCTGCTCGGCGTGGAACGCGGTCCACCTGTACATCC 

CTTCCTCCAGGCTGAACCTCGCGAGCTCGAGCGCCTCACCGGCA^GTTCCCAC 

AGCGACCGTGCCTCCTCGTACGATCCCGAGGGGGCCACCCCCGGTGTCACGT 

GGGGACGTCCCGGACTGGTACGTGAAGTACCTCCGGAGGCGGTACCGGCTCT 

TCCTGGAGTACGTTCGGAGATGGAGGTACTGGGTTCGCCGGATCGCGGAGGT 

GATCCGGGAGCGGGTGGATCCCCGGGCCGAGGTGATCGTC^CGGCAGCGTG 

GTCAAGGGGAGGGCTACGGGTGGCTCCGACGTGGACGTGCTCGTCGTCACGG 

AGAGGGCCCGCGAGCTGAGGCCCCACGAGGTGGCGGGGATCGTGGAGGAGG 

AGCTGGACCTXBCC^BAGGATCACCCGTTCGAGTTCCACCTCACGACCCCGGAG 

GGTTTCGAGACCCGGTGGCGGCGGTTCCTCGACGAGTA^^AGCGGGTGGGGT 

GAGTCCGTTCGACGGCTGGGTCCCGACCCTCGCCGG^GG^GTG^GTGCGGTCG 

GACTTTCGGACGATCGTATTACCATCGTTCAATAACAGTGCATGGGAW 

AAATGATGCGATATCGACATGAGTGTTAGTCGACTATCGT^ 
ACCGCCCGGCCGCGCGGGATAACACATCGCGGATCGCGCCGGTCGGCTGAGT 

TCAGTTAACGTAATAATTGCCGTACCGTACACCCGGAATAC^^ 
GACGTGCGGGGAGTGAGGTGTGCTCGGCGCGGTCCTCGCGGCGTTCCTCGCC 
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CTGCCCGGGCCCGCGCTCGCCGACTGCTGGACCTCGGTCCCCGGGGGTTCAC 

CTCGGTGAGTGGACCGAGCTGACGGTCACCGGTTCTACAGTTCAAGCCCACCT 

GATCGTCGGTATACGCGGGTACGGGCTCGAGGGGAGCTTCGAGGTACCGATC 

AAGGTGCTCGTGCCGAGCGATGCGGAGCTCGTGACGGCGAAGTGGAAGCCCA 

AGGGGGGCGGGGAGGTCGAGGTCGAGCCGGTGTCGGTCCGGACCGTGACCT 

GGCCGGGCGACACGGACCAGATCGGGTACCTCCTGAGGTACAGGAGCGAGGA 

CCCGCTCGGAGCCCTGTTCCCGGACGGGGTGATCCGGTGGCGGGAGCTGACC 

TTCGTCCTCCCGGTGGAGGCTAAGGGGAGCGAGTCCAGCAGATGTCTGTTCGA 

CGTGTTCAAGGGGGAGTACCTGGGTACCCTGGATGTGACGGTGACCGCCCGA 

CTCCACAGGGGTAAGGGGGAGGAAGGAGAGGCCTGGTTCTTCGCCTGGCCCA 

TCCCGGAGAGCCCGAACCCGGCGTACGATGTGAAGGTTCACGGTCTGTACGrc 

GACTTCGTGACCGTGTACGACCCGGAGACCGGGCGGTGGCGCTGGTTCATCC 

CGGTTATCCAACCAAAGGACCGAAGCTCCACGTACGTGTACGTGAGGGTCGAC 

GTCGCCGGTCCGGTGTTCACCTTCGGTGTTGAGACCGATCACGTCAGCGTGGA 

GACGGTGTACCCCTGGGACGAGAGGGCGTCCCAGTTCCTGAGTCTGACCCAAT 

ACCTACCGGTACTCGTCGTGATGAAGAAGGAACTCCAGCGAGGTGAGGCGAAC 

GGTGAGACGGCGTCGCCCGGGCGCGGTGGCGGTGGTGCGGGGTCCACCCGG 

ACCGGGAGGACGGTCCCGTTGATCGTGCCGATCGTCCCGGTACGGCGGAGGT 

GACTCGTCCGTGCACGCCTATTCCACCGAGCCGGAACGTCGGCATTCCCGCAG 

TCGCCACCTCGACCCTCGCGGGGTAGGATCATCGAGGAACTTCAACGGACTCC 

QGTACGGTCCCGCCAATCGGGCAATAACGCGGGCGTTACCCGTGTCTCAGCTT 

CCAGCGTTGGAGTTCTAACCCCACGTCGGGGACCTCGTGTTTCCCGTCG^GG 

ACCTCCTGCGGGAGCGGATGACCCTCTTCAAGTGCGAGGAGTAGTGGGCGGG 

CCAGCCTCCGAGGGTCCTCACGGTGAAGGATTCCAACCGGTCGGGGAGTOTT 

CCAACACGTCCCGGATTCTTGGTGACTCGGATGGTCTCGCGTCG^GGCCAGT 

GCGAGCCCGCGGGCCAGTACTCGTCGGGCCTGTTTGTATGGCAGACCCGAGA 

CTTCGGTCAGGAGCGTCTTGAGCACCGAGCGTAGGTTGCGCATGAGGTCCCG 

GGCTAGCTCCAGAACCTCTTCTCGATCCAGAGAGACGAGCCATTCGACGAACC 

GAACGCTCCCGTTCTCGGGCTTGCCCAGGTAGAGGGTCCGCCCGTGCTTGAAC 

CGGGAATCCCGACGCCAACGGGCCACGTAGTACGGGCCGCACGTGTTCCCGC 

TCACCGTCCGGTAGGTCACCTCGAGGCCCGGTTTCTTTCCACGACGGTAGACT 

TCCCGGAGGACGCGGAGGGCTCGGATGCGCTCCACGGGATCGGAGGGTATCG 

GGACGTGCGATCCGACCAACCCCGGCACGCGATCCAGGGTAGTGGCTCCAGA 

TTGTATGGAGGCAAGGAAAGGACAGCCTTCCGGGATAAAAGTCTTGCCGTTCG 

GAAGGTCATGGCGTCGGTCGGCCTTCCGCCATACAAGTCGGACCGGAGATCGC 

CCGATCGGGTTCCGGGCGCGGTGAGTCTCGTCGCGAAAAGGAGGGGTGGTGG 

GGACGCGGTCACCGGAGGTCAGGCGTCGTCTCGACGGCCCGCCAGCGGCACC 

GGTAGTAGCGGTAGTACCCACACCGGGATACCCGACGTAGTTCCGCCGCCCTT 

CTCCGGGAACAGGAACTCGACGTTCGGGTGCTCGCTCATCACCTCCCGAAGCT 

CCTCCTCGCTAGCACCCTGCTCGTACATCCCGAACACCCGCTCGATGAACCGG 

ACCAGCGGATCGCCCTCCCGCGGCTCGAAGTCCACGAACAGCGGCTCAACGC 

CCGACCCCGTGCGCAGGACGCTTCCCAAGACGGGTCCCTCCAGCGACCTAGA 

AAGCTCCCTCATCCTCTCGACCAACGCCGCGTCCGTAACCTTCACCCGATCCAC 

GAGGATCCTGCCGCCCCCCAAGTCGAAAGTCACGGTGATCGCCAACGGTTCGC 

CCTCCCGGTAACGCGACCACCCGCCCTCCGGGCGGAACCCCAGGACTCGCAT 

GACCACCCGGTCCGAATACACCCAGTACTCCACGTCCGCGAGGAACAGjCTCGC 

CCAGATCCTCCCTGGCGATCACTTGATCATCCCGCTTCAGGACCGCGGC^AAG 

CGCGGCGGCCTCCCGGCGAGAATAACCTCCCCTACTTCGCAGACGTACTGCCC 

AGCGAGCGCCATCACCTTGTAGTACGACACGCCGGGCACCACGACCACCGCC 

GGGCCCTGAACGTCCCTAGCGACCTGGATGATCCTCCGCCCCAGCTGAACCTC 

CATCCGGATGCTCCCGGGCTCCACCCTGACCTCCGGAGCCCCCGTCACGAACA 

CGTCTTTCCCGGGCAGGTAACAGAACCTGCGAGCGGGATGATCCGCGATCACG 
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TGCGGCTCATCCCTCCACTTAGGCAGGACTTGCTTTTGGAAGTACTCGTGCAAG 

TAGTCCAGGTCCTTCGAGAGACTACCCTGGATTAACGGTTCTCCTGAGGCTGG 

GGCTAGTGCTAGGACTAGTCCTAGGACGAGGTAGGGGAGCAAGCCGGCACCC 

CCTCAGGTCGGTAGGATTAGTCCGGAGTCTGGTGGGCTCGATGGCCGGGTCC 

GACCCGGATCTGAGGGGAACCCCGATCGGATGGAAAGGCTTACGATCCGCGC 

GGGATCCTCGGGGTGCGGAGGTGACGCGCGTTGACGGCCCGTAAGATCGACT 

CCTGGTTCCCGGTCGCGGCCGTCTCGGACGAGTGCGAGCGCGAGCGTGATCT 

CGGGTCGCCGGTGGAGGTCCTCCCCGGGTTCAGGTCGCCGGTCGCGCTGGCC 

CGGGCGGTGGTCCTCCTGAGCCTCGCCCCTGAGGACACCGAGGAGGACGCGC 

TGCTACCGTCGTTGCGGCCGATCGTCGGCGAGCCCTGGAGGACACCCATCGA 

GGTGCCGGACGGGGACGTCCCGCGGAAGGTGTGGGTCCTCGGCGACGGTTC 

GATCGCCCTCGAGGCGGCCCGGATGGGGCGGGAGGTTCGGCTCGTCGTCACC 

GACCCCGCGGTCGCCCGGTTCCTCCGCGAGGTCTTCGGGCGGCTGTTCGCGC 

TGCGGGAGGAAGCGCTGGAGGAGTTGGAGGAGTTCCTCCACGAGGTGGGTGA 

GGTACTGAGGGACCGGTTCGGGGACTTCTACGGCCGTGAAGATCGCGCCTACC 

TCTGGATCAAGCGGGTGAGGTGCCCGGGGTGCGGGCTCCTGGTCCCCTTGAT 

GGAGCATCGATGGGTCGTGGAGGGTCGGTACGCGCTGGAGCTGGACGTGCCG 

GAGGACGGCGACGAGGTGGAGTTCGAGGTCGTGGAGGCGGAGGAGGCCGGG 

CCCGGGACGGTCAGGGACGGTCGCGTGACCTGCCCGAGGTGCGGGAGGTCG 

CGGAGCGTGGAGGGAGTCCGGCGCGACCTCTCGCTTCGGGCCGCGCGTAGG 

GAGGAGGAAGAGCCCGTCGACGCGTACCTGGCGGTCGTGGTGAGGGAGGACG 

GTTCGGTCCGACCGGCCACGGACCGCGACCTCGAGCGGTTCGAGCTGGCCCG 

GGAGGAGTTCCGCCGGGAGGAGTGGGAGGTGCCCCGCGGGGAGCCTCCGGA 

GG GACTCAAACG GTGGG GGATCTGGGACGTCTCGTGGTTGTTCAACCG CAGGC 

AACTGCTCGCGCACGTGGAGGTCGCCGTCGCGACCTCGGAGGTGGACGGGGA 

CCGGTACGGGATCTGGGCAGCTGCCGTACTGACCGAGCTCTCCCTTCGGAACT 

CCGTGCTGTCCCGATGGGATCCTGTGACCGTGGGGACCCTGAGGCCCAGGGG 

TTGGACGTGGGACCACGGCGAGTTACCCGTCCCGTCGGCGTGGAGGGAGGTA 

TCCGACGAGATCACCGAGGCCTGCCGCGAGTTAGTCGAGGTCGCGGAGGATG 

TCGAAGTGGAGGTGGTAAAGGCCGACGAGGTGAATAGGAGCTGGAGTATACCC 

CGGGATCTCCCGGACGTGCTGTTCCGGGCCTGGTCGGAGCTCGTCTCGAACGT 

GTCGGCCGGGGTCGGGGAGTGGAAGGTCCCGGTGTCCGGTGGCGGATGGGC 

TCGAACGAGGGCACCGCTACCGGTCGTCGGCGGGCTCGGTTGGGACGATCGA 

GTTTCCCTGATACTGCGGGGCGATCGGATCGCGGGGCGTTGGGAGGAGATCG 

TCGGGTGGATCGTGGGGTGCGGGCTCGAGGCCGCGTCGGCGTGGCCCGTGAT 

CGGCGAGGACGCGCTCGTGGTCCCGCTGGTCGGGCGCGAGCCGGGGCCCGA 

GGATGTCGACTGGGAGGGGGTCGTCGAGGAGGTGAGGGGTTCCGTGCGGGA 

GCTCCTGCGGGAGGTACGCGACCTCCGCGGGCGCGGGTGGAGGTCGGTGAG 

GCTGATCCCGTACGCCGCCGCCCTGCCGCCGTGCACCGGGGTCGACGTCGTC 

AGGCGGGATGGGGACTCCCTGGGCGTGCGACACCCGGAGGTGCTCTCTGAGG 

TGCTCGCGGTGGGTTGGAGGGAGCTGGTGGAGGCCGTCTTGGAGCTCCTGGA 

CGTGGGGCTCTCGGACCCGAGGGCTCGGTTCTACGCGGTCTACAGGTCGCTG 

TGGGGCTACCCGAGGCCCGACGACGCACCGGGTCGGGAGGTCGGGCCGCCG 

CTGAGGGCGCTGGGACTGGATCCGAACGACCTCCCTTACCTGGACGCGGACG 

GTAGGCTGAAGACCTACCGCGAGAGGCGGGAGTCGCGGCTACGGCCCGAGGA 

GGATCCCGTCGACGCGTTTCACGCGGCGCTGCTGGAGGTGTTGGAAGACGGT 

CCGGGATCCGCCCTGGAGGCGCTGCCGGAAGAGGTGAGGGGAGAGGTCCTC 

GGGCTGGCCCTGGCGGTGGCCCGTGCGGCGCGCCGTCGCGGTGAGGATCAC 

CCGGAGGCGGAGCTGGCGCGGAGGCTCGTCGGGGTGTCGGCCGGTGCCGCG 

GCGCGGTGAGCCGGTGGACACCGAGGGAAGGCTCCGGGAGACGATAGGCCG 

CTACCATGGTGTCGTCCTGGACACCAACGCGTTCGCGGCCCTCGCCAAGGCCT 

TCGTGGACGACATCTGCGAGACCCCGGTCGATAACGTCGTGTACGCGTTCTTC 
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CTCGAGGTCAAACGGATGATGGGTGAGAACTTCCTCCTCTACTCTTACGAGGAA 

CTCCGGGCGGAGTACGCCAAGCGCCTGGAAGATCTCAGAGACTACGACGGGC 

AGGAGGTGTGCTACGCCTGTCCGATACTCTCGGAACTCTTGGGGCCGACGGTG 

AGGGGCCTCTGCTACCTGTTCAAGGGTCACGAGGACGTGAGCGTACACGATGA 

TGTGCTGTCACGGCCGGAGTACTCCGAACAGCTGGAGAGGTTGTACCGGGGAC 

TGCGACGCGGGGGGTACGCCGGGTTACCCGAGTCCCTGCGGGGTTTCAAGTG 

CAACTTCGAGGAGGGTCAGGTCGGTGACAAGCACGTGGACGTGGCGAACGTC 

ATGGTGGCAGCCGTCAAGGGGTCCGTCCTCGTGACCTCCGATCGTGGGATAAG 

GGACGCCTGCTCCGAGCTGAAGCCCAGATGTCTCTGCGTATATTTCAACCCCG 

GATACGTCGACGACCCCGTCCGCGAGGAGTTCGAGTTCGAGCTGGTTCCCCGT 

CCGGGAGGCCTGCCGGTCGGGCTGAGGTACCGCAAGGGGATCGGGAAGTTCA 

CCCGCTAGTCCGTGACGTCCGGCCGTACCGTGTGTGGAGGGACGCCTGACGA 

ATCCACTCGAACTTGAGACGATCGCATTACTACCGTCCGACAACGACACGTAAA 

CCATGCGTAGATAATATGACATCGATATGAGCACTATTCGACTATCGTACGCGA 

ACGCTCATACTGTCCGAGGTCGGAGCCGCCATCCGTGCTGCAGTTTCCAGCGT 

TCGAGTTCGAGTTGTACGTCGGGTACCTCGTGCCTCCCGTTGAGGGACT^CT 

CCGGGAGCGGATCACCTTGCGGAGGTAGCTCGAGTAGTGGGCGGGCCAGCCT 

CCGAGGGTCCTCACGGTGAAGGACTCGAGTCGATCGGGTAGTTCCTCGAGTAA 

ATCCCGGATCCTGGGTGATTCGGAGGGTCTGGCGTCGAATGTCAGCGCGAGCC 

CGCGGGTCAGGACACGTCTCGCCCGTTTGTATGGGAGGCTCGAGACCTCGGT 

GAGGAGGGTCTTGAGGACGGAGCGGAGGTTGCGCATCAAGTGCCGCGCGAGT 

TCCAAAACCTGTTTCTTATCTAGGGAAACCAACCATTCGACGAAGCTCACACTCT 

CGTTCTCCGGCTTGCCCAGGTAGAGCGTCCGACCGTGCCTGTGTCGAGAGCCA 

CGCCTCCACCTCGCGACGTAGTACGGACCGCACGTGCTCCCGTTCACCGTCCG 

ATAGGTCACCTCGAGACTCGGCTTCCTCCCACGACGGTGAACCTCTCGGAGTA 

CCCGGAGGACTCGGATCCGCTCTACCGGGTCCGAAGGTATCGGGATGTGAAC 

GTGCGATCTCACCAACCCCGGCACGCGATCCAGGGTAGTGACCCCAAGTTGTA 

TGGAGACAGAGGTGAAGCGGCACCTCGAGATATAAGCCTTGTCATCTCGGACC 

CCGATCGCATCTTCGGTTACCATACAAGCTCCGCAGGGAACTCCCTCCACCCG 

CGGGCCGGAGGAATCCCCGGCCGGTCAATCCCCGACGTCGACGAGCCTCAGG 

ACGTAGTCGCGGACGGCCTCGACGACCTCCCGGGCGACCTCGACGAGTTCCC 

CCACGTCGACGTCCTCGCCCGGGTAGTGACCGTACCGCACCTCGGACCACGC 

GTGGGAGAGCTCCCTCAGCTCCCATCGGTACCGACGCGACAGCTCCCCGAAC 

GCGTCCTTCCCCGTGACCCGGTGGAGCCTGCCGAGCAACTTCCCTAGAAAGTG 

CGTTCCCGGCGGCGCCTCGCCCAGAGCTATGAGAGCCGCTTTGATTGTCAGCT 

CCACGGCCTGGTGCGCGTGGAGTGCGGCTAGGTCGTTCCAGCCCCGCTCCTC 

GGACTCGACGGCCGACCTCAGGAACCTCTCACCGCGTTCCAGCAGCTCCTCGA 

CCAGCGCCCTCGTGTCGTCGGATTCCGACGTCATGAGCATACGACCCCAAACC 

TCGAAATCTTTCGGTCTCACGATCAGCACGTCGACACGATCCTCCGGTACCCCG 

GCCTCCTCGCACAGTTCGTACGCGATCCGAGCCCTCTCCCTGAAGGAGGAGGG 

TGCGCGCTCGCTCACCACCATCACGTCCAGGTCGCTCCCGGGCACGGCCCGG 

CCCTTGGCGACGCTGCCGAAGGGTACCACACGGGCGTCCTCACCCAGCACCC 

GCCGGGCGGCCTCCCCGAGCCGCCTCACCCACTCCCAGCTCGGGACCGAACC 

CACGGCACCCGCCCCCGGCCCCGTGCGTCGCATCGTATGAAGGATCCAGGTG 

GGACCGACGGTGTTAAGGCGGAGTTCCCCTTCCGAAGGATGATAOCTCGAGGA 

GGACCGGGGGTATCCCCCTCGCCGCGCGTTGAGTTCGCCTCCACGGTGGGCA 

CCTCCACGCTGAACAACCTGGCACGGGCGCTCGGGAAAGGTGACCTAGACGC 

CGATTTGGACCCGGGAGACGCCTACCGCGCCGCGAGGAACCCGGAGGCGGTT 

GAGGAGATCGGCGAGGAAGTTCTCGAGGAGGCTCTCATGGAGCTAGTGGAGG 

CGGATCCGAAGCGGGCTTCCGCCGAGCTGAACACGCTCCTGC^ 

GCGGGCCGAGCGCGAGGGTCTCGAGATCGACTCGATCGCGCTGATCCCGACG 

AAGACCGCCAACTGCCGGTTGTGCGCGAGGGTCGTGGCGGAGTACCTGCGGG 
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AGGAGGGCTACGCGGTCTGGGAGACCGAACCCGTCAGGGCGGGTGTGGACCC 

GGGGGAGTTCTGGTGGGGTCTAAGCGACCTGCTCGAGCGGCTCGAGGACGTC 

GGCGTCACGGACCCCTCGCGGAACGTGTGGGTGGCCGCCACCCCCGGCTTCA 

AGCCCGAGGCCGCCGTCCTGACGCTCGTCGCGTCGCTGTTCGGCAAGCCCGT 

GTTCTACGTGCACGAGGTCATGAACGAGCTCGTCGAGATCCCGCCCGCGATGC 

CGGTCGTCACCGACCCCGGGTTCGTGCTCGGACTGATCGAGCTCCGGAGGAG 

GCTCGGTGACGGCGCCCCCGAAGAGGTGGCGGAGGAGGTCCTGAACGACCTG 

GCGCGGGACGAGGAGGAAAGGGAGCGGTACAAGCTCTTCCTCGTGGAGGATC 

CGCGGAGCAAGAACATCGGACCGTCGCCGCTGGCCCGGCTCGCCGAGTCGTT 

CCTGGCGCTTGGCCTGCTCGCGGCGAAAGCGCGGAACTACTCCGTTGAGATCC 

GGACCAAGGGACACACCGTCCCGGTGAGCCGGGGAGGCGGTGTGAAGAAGGT 

CGACCGGGCGACCCTGAGGGAGCTCCCGCTGGAGGACGACACCCTCGAGGTC 

CTGGCGACCGTGGCCGCGCTCGAAGGCGTGGATGACACCTGGTTCGTGGCCG 

GCGAGTGGACGACCGAGGGGACGCGTCGGCACGCGAGGACCGTGGAGGTAC 

TCGAAACTCGGGACGACGCCGTGGTCGTGTCGGTCAGGGACCGACGGGTGCA 

CATCTCGAGGCTCCTGATCCCGACCGAGGATCCCGAGCGGGTGGCGCGGGCC 

CTGAAACAGCTGGTCGGGGCGCTGTCCGACGCCCGCTAGCCACGACGTGGGA 

AGTCACAACACCGTACAACCGGCGCGCATCGGGTCACCTAGGACCCGAAACCC 

AAAAGTTCCACGATCGGACGGTCCGTTTCCCGATGACCGACCCCGGATCGGCC 

CGCCCGATCGGACGGCACCATCGGAGTTTCCGTAGCGTCATAAAACCACAATTA 

CGTTAACGCGACACACCATCCACACCGACGACCGCGACGCACGGGGGGTGTC 

CCTTGCGGACCCTCCCGATCGCGCTGACCCTGCTGCTCGTACCGGCGGCCGC 

CCACGCGCTCCAGCCGGAGGTCCTGTGGAAGGGAGAGTTCCCCGACTGTCCG 

GGGAGCGGCTTCGTACACCTGGTACCCGTCGAGAACGAGGAGAACACGGCGC 

TGCTCGTCGTCCGTACCTTCGAACGCTGGTCGCTGTACGAGGTGAAGGGCTCC 

GAGGTCACGCACCTCGGGGACGTCGACCTGGCCACGCCGAGGTCCACCGAGG 

TCACGGGGGCCATGTACTACCCCGACCGGAACGAGCTGCTGGTCACGGCCGT 

GATCGAGGAGGAAGGGGAGGGACCGGGCGGCGGCGTCCTAGCGATCAGGGT 

CGGACGCGACGGGGTCGACGCGCGTAAGTTCGACGGCGCCTACGTGCACGCG 

AGACCGTGCCCGGACGGGACGATCCTGGCGCTGCTCCACGAGGGCCACGAGT 

ACCTGGAGGACGAGGGTGTCCACCGTCACGACCTCGCCCTGATACGCCTGTAC 

CCCGACGGTCGCGCGGAGCGGTTGGTCACGTTCGACGTCTTCTCCACGCTGCC 

GCCCAGTGCCCTGCTGATCCCGGGGACGCTCCGGATCGAGCCGTTGGGCGAC 

GACTACCTGATCACG GG CTCG G ACCTCGTGAGCATGGTCG AG CTCAG GAG GAC 

GGCTTCCGGCTGGGATACGAGGTACTACGGCCCGATGAACCTCGGCGCCAGG 

ATAACCTACTACCTCGAGGAGTCGACGGTGTTAGACCCCCGGAAGCGGCTGGT 

GCTCGTCCGGCAGTCCAATCTGGACGAGCCGCTCGAGGGTTACTGGGCGATCT 

GCGAGCTCGTCCCGGAGTCGGGACTGGGAGGCCCGGTCCTGAAGGAGCTGCG 

CCGGGTCGACCTCGGAGGCGATGACCTGTACTTCCCGCAGTCGGGGGTCAAG 

CTGGAGGTCGGCGGGTCGACGTACTACGTGGTACCGGCGGTGGGCGCGTCGT 

CGACGAAGCTCCTGGTGCTCGGACCCGACACGGCCCATGTATGGGAGGTACC 

CGGGTTCAGGGAGCTGGCGGTGACCCCGAGGCTCTACGGGGCGAGGGTCTCG 

GAGAGGGAGACGGGAGGGTGCACGGTCGAGGTCTGCGCGTTCAAACCCTCGA 

GGGGCGAGGAGTGGCTGACGCCGCTCTTCGGCGGCACCGGGGAGGGCGAGA 

AGAAGGAGGAGCACAAGGAGAACGAGGGCGGTAAGGTCGCGATCGTCCCGGT 

CCTACCGGCGATTCCGTTCAGACGTCCCGGTAGGGCGTGAGCCCCTTCCCCCA 

CTTCTTCCCCAACGGGCGATCGCGGTGCTCCCGGCCCGGTGCCGCCGATTCTC 

TCACGCCTCGCTTCCCGACCCCTCACACCCTCCGGGAGCGACGCTCACGGTGA 

ACCCCGCCGGCGGGTCCCGGCGATCCGCCTCCGGTGAGCGCGACGTAGCGG 

CACCACCTGTGGGGCGTACACCCAGAACCCCTCCCTCCCCTCGGGGAACAGGA 

ACACGACGTTCGGATGAGCCTTCATCAACCGCCCGACCTCCCCGAAATCGCCC 

CGTCGGTACGCCTCCACGACGTCCGAGATGAACTCCATCATCGGGTCGTCCCG 
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CGCCACCTCGAACCACACGAGCAACGGTTCGAGACCGTCAGCCGTGCGCATCA 
CGACCCCGCCCTTCAACGTCCCGACACCGTCCTCGGACGTGTCCCCCGTAGGC 
CTCCACGGGACGGCGACGTGTCGGGTCCGTATCTTCCCGGATCCGAGGTCGAA 
CGTGACCTCGACCCCCTGTAGAGGGGCGACGTCCGCCTTCCGGTGGGAAACT 
5 GTGGCGATGGCCAGCTCCAACGCGGAGGTAAGCGGGTCTTCGAGCAGCTGAA 
CCCGCATGTTCACGACGTCGCCACCCACGAGGTACTCGACGTCCAGCAGCGGC 
CACGGTCCATCGGCCAGGACCACCCGGTCCGACGATCCCCCGCCCTCCAGTA 
CCGCCGCCGGTGGCACGTAGGGGCGGGGAGCGAGGGGACAACCACCGTCGA 
TCGGGAGCTGAACACCGCCGACGACCGTGCACCGGTAACCGTCTACCAAAGCG 

1 0 CTCACGTCGAGGGGGATCGGCGGGTAGAGCCCCCGAACGACCACGGCCGGCC 
CTTCCACCACTACGGTCCGGCCCACGCGGTCCAAACGGATCCGGACCTTCCCG 
GGTTCGCACTCGACGTACGACAGGGGTAGGACGTCCGAGACGCTCGTCACGCT 
ACCCCTCGGACGTCCCCCAGCCGGAACCACGAACGCGTCCAGCCCGGGGACG 
TAGACGACGTCCACGGTCCGTCCCCGGAACCCGCGCGCGTCGACGACGATCC 

1 5 TGGCGTCCGCACTCTTCCACTTGGGTTCCACGACGGACTCGAAGTACCGGGCC 
AGGTACCCGATGTCGTCGCTCGCCTTACCCCGGATCAGGGGCTCACCCGCCGA 
CGGTGTCGCGGTCAGGATCAGCCCCAGAACCAGCGGGACGACCGTCACTCGC 
GGCCCCGTGGTGACGACGTTTCGGGAGCTCATAAGTCCGTTTCCCTTTCCGGG 
TAGCAACGTGGGGTTTTCATCCGGGCCCGTAGGCCGTGCGTGGACCGAGCGT 

20 GCCGGTTGAGAGGTCGTGGAACCGGCGGCGTTCGC I I I I I I CATGAAATTAATT 
AGAGAGTCCCGATCCTGTACCGCCGTTGGTTATACTACAGACTAATCATGAAAT 
GTTATAATATTGTTATAGAATAATGTTAATGCACTATCACTATCTGCATTATTACG 
GTTTAATTATAAGTTTCTAACAGTTGTAAAGTTAATAATCATCTATACAGCAGCGA 
GTACAGTGCAGTTTCATTACCCGTGTTATTACGGGTTAATTGCGAGTCTGTTGTA 

25 TTGGTATTGGGATGTTCCATGTGACTTTTACTCTGGCGTATGGTTTCATTACCCG 
TGTTATTACGGGTTAATTGCGAGAGACAAACTAGTAGCGTTCGCGAGATTCAAA 
GGAGATATCACGGTGTGTTCGTTTCATTACCCGTGTTATTACGGGTTAATTGCGA 
GTTTTGCAATCGATGATGCTTTTGCTAGAATTTCTTTCATTTCTGGGTCTAAATCT 
CTTAATGTTTCATTACCCGTGTTATTACGGGTTAATTGCGAGCATGGACATAGAC 

30 ACGGACATAGACATGGACACGTCAACGGCTGTCGACATTCTAGCCGTTTCATTA 
CCCGTGTTATTACGGGTTAATTGCGAGGGCGGCCAGTTCTTCCGGAGGACCCA 
CCTTTACACTATGAAACTACCGAGGGGATTCACTATCCCTTACCCACCAGAACTA 
GCACATCGGTCCTATTTAAAGATTGCCCCGATTTCGCTGAACACTTAATCATACT 
AAAATCCAATACTAATTCGTTTCCGTTTAACCGAAAGCCTTATATATAATATTGGT 

35 AATACCGAAAACCATAGCTTTCTCTTACGAGTAATTAATCTGTTAACTTGATGAA 
GTAATAACTGTACAGTACTCGTAAACCGCCTTAATACCTCATGAGAACTGTAATC 
CTTTACTAACAGTTAGAATTGTTATCCTTTCGAAGTGAAGTAAGGTGAAAATCTT 
GCACTGTTAAAGTGCACTAGTTAGGCTGCAGGAAAAACTATTACCAGTATTGATA 
AGTATGAGTAAAAGTGGTAATACTTCATACTCAAACCCTCCGGAACGACCGTTTC 

40 CTACGGGGAAGAACCCGCCTTTCTACCAAGTAAGTTAACCCTATGAAAAACCAG 
TACGAGATGGTACGACCATTACTTAAATTAAGTAATACTCCCATCAGTACCGAAC 
CTCGCCGTACCCGTAGCCGGCGCACGTCCTGGCGCCGATACCCAGGCGCTCC 
ACGCCGTACTTCAGGAGCCTCAGGGCGACGTCCAGCGACCCCCTCCGCTCCG 
AGACCAGGACCGTGCGCCACCTGGAACCCCGCCGGACTGTCAGGAACTCGAC 

45 GGGCTTGGGTCGCATCGACTCGTGGGGAGGCCCCTCTCCCTCGTAGTACTCGC 
CGTAGTGCGGGTTCAGGACGTCGACCTCGAGCGGCGAGTCGACGTCCCTCAA 
CCAGTCCGGATCCGGGAGCGCGTCGTGGAAGGTCACCTCGCCGGCGCGCTTG 
GACTCCGATGCGTTCCCGTCGTCGGACTCTTTGGGTTCCGACTCCCTTGGCTTC 
GATCCGAACACCTCACGGAAGCGCTTCCGGGCCTGTCGGGTGTCGTCGGCCC 

50 CGAAGTACTTCCTCAGCTCGTCGGGGTCTCCGCGTTCGAGGATCAGCTCGCCG 
GCCGCGCGGGCCACGCCCTTGAGGGTCGTCCCCGGGATCACGGGCAGGCCG 
GTCACCGGGTCCAGGGTGAGGTCGTTCTCGGCCGGGTGCGGGCCGCCCATCC 
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CCACGACCAGCCTGGAGTGCGGGAACCGGAGCTCGACCTCGCGGACCCTGAG 
GTGCGGGCTCCGGCCCAGCTCCCTCAGCGTCTTCAGGTAAGACCCGACGTACC 
CGCGGATCTCGTCGGAGCGGGCCGCTTTCTCCGCGGCGTCCACGACCCGTCT 
CAGGAGCCTTCGGACCTCCCGTCTGAGGTTCTCCTCCCCGTCACTCAGCGCCC 
5 GGAGGGCCAGCGTCCGTTTCTCGTGGTACGGGTGCGTCCGGACGCCCTCCTC 
GGGGACTAGGGACTCCTCCGCCGCCTCCGCGACCCTCCGGCGCAGTCTTTCC 
ACGCGGTCGCGCCCCTCATCCTCGGGCAACTCGCCGACGGCGGCCGCGTTCC 
GGGCCAGGTCGGCGAGCCGCGTGGCCAGTCTGTCGGCCCGGGGTAGACCTTC 
TCTCTCCAGCTCGCGTTCGATCCGGTCGAGCGGCAGCCTCGAGAGCGCCTCCC 

1 0 TCACGTCCTCCCGTTCCGCGAGCACCAGGGCGCCCGGCAGACCGTAGTACAG 
GAGGACCGAGCACAGGGTCGAGAGGTCACCCTTGAGCTCCTCGTCGACGTCCT 
CCCGGAGCCGCGACAGCAGGACGTTCTCCGGGGAACGCTCGCTCATCCCAGC 
TCCCCCTCGAAGTTCAACCGTAGGACGCCGAAGCCGACGGAACCGCCCGCGC 
CGAGCTGTACCGAGGTCACCCTCCGGAGGACCTCGAGCGCGCGCTCCTCGGT 

1 5 CGGACCCAGCGTGGACGCGTCGACCTCGTACGGTCCCGCGAGGAGGGTGAGC 
CTGGGGCAGGAACTCCTCGGTCCAGAGGGCGCCCTCCTCCACGGTCTTGTCCC 
ACGGGCCACCCAGCCGGACGCGGGTGCGGAGCTCGGTGACGACGGGCCGGT 
CCGGGTCGAGGAGCCCGGCGAAGGTAGCGTCGTCGAGGATTAGGAGGCGGGA 
GTGCAGCGGTAGCTTCCACGGTCCCGGGACGACCAGCTCGTCCGCGACGCCG 

20 TCGACTTTCCCGTTCCTGCGGACCACGAGCTCGCGGTGCTCCAGCACCACGCG 
CTCCGCGGGGAAGCCCGAGGGCGCGAGCGCCTCCCCGTCGGGCTCGGGCGC 
CTCG ACGC CGATCCAATCCAGGACGTAGGGACAGGTGAGCCAGACGAGGGGC 
GTCGTTTTACCACCCTCCAGCGCGACGGGCGCGGGGACGGCCACGGGCAGGA 
GGTCCCCGAACGTCACCGCGCCCTTGGTGTCTCGGTCGCCGAAGAGCACCCG 

25 CAGGGCGCGCTCCCGCCGCTCCTCGGTGTCCTCACCCAGATCGCGCAGGATC 
TCATCGACCAGGTCGTCCGGCTTCTCCAGCTCGGCCTCGACGTGGGTCCTCAG 
CGCTCCCTTCACGGAGCTCCCCGGGACGTAAGGTACGCGGGTGTGCCTGCGC 
CGGATCAGCGGGAGGTCGATCGCGCCGGGTCGCCCACCAGTGCCCACTCGGG 
TGGGGGTCACCGTGAGGGCCCAGAGCCGGTTCTCCAAGGGTGTTCACCCCGC 

30 CGATTTCGACACCCTCACGCGGCTCTCGGTTACTTCGATCCCGTGGCGCTCGA 
CGCCGCGGAACGACCGGCGTAGCGTCCTCTCGAGAGCGTTCTCGACCCTCTTC 
CGATCCCCCTCCTCGACCACGACGGTCCCGTTCCCGGGGTGCAGCTTCCCTAA 
CCACAGCAGCAGGACGGAGACCACGTAGCGACCGCGGTTCACGCCGTCGAGC 
TCGACCGGCGTCACGGAGAGGAGGAGCGGGGATCGCAGCAGCCAGGGGACC 

35 CCCGGCGTCGCTCGAACCTAGCAGCCACCGGAGCTCCTCGTTCGAGTTCTCGA 
ACCTCTCGTTCCGGAGCCTCCGACGGGCCTCCCTGAGCGTGCCCCCCAGACG 
GTCCAGGAGTTTATCGACGCGCTGCTTCCTCCACTCGAACGTCCAGAGGGTGG 
CGCGACGGAAGCTCGGGAAGGATTCCACGGGCCCCGAGGTACCGTCGGAGCG 
TTCCGCGATCAGTTCCCTGAGATCGTCCAGGCACCCGCGGAGCCTATCGACGA 

40 AGTCGTCGGTACCCTCCACGCGGGTGGACAGGTCGTCGGCCCGGACCTCGAA 
GCACCCGAAGGCGCGCCTGAACCGCCGGCCGTACCCACCGATCAGGGACAGC 
AGCTCCAGGGAGAGCTTCGCAACCTCGAGTGCGTCTTCTCGGAGGCCGGTCAG 
CTCGAGCTCGAAGGTCGCTCCGGCCCGGATCACGAGAGGTTGCTCTTCACGTC 
GACCGCGCAGGTAGATGGGCGGGCATAGATAGCACCGGTTGTCGACCCGAAG 

45 TCGACCGTCTTCGTCGATCGTGATGCGGTATCGCCTTCGACGCCTCGCACACC 
GGCCACCCTCCTCGACGTCGTCCTCACCCACGCCCCTCCTCAGCCGCACCGAG 
ACCGGGGAGGGTCGGAGGTCCTTCCCCTCCGACGGTCTGCCGCCCCAGAACT 
CGGCCTCGACGCGGCGGAGCCCGTCCCCGTCCAGGAAGGAGGCCGCGACGG 
CCCGGAACGCCCACCTGAACTGTCCCCTGAGCTCCGGGGGTCGGGGGAGCGG 

50 TCCGTCCCGGTCGTACCTCACCTGCGAGGTGATCGCGGGCGTGGCGAAGGTG 
CACCCGACGGTCAGGGTCCTCAACCGCGGCCCCGGTCCGCCGCCGGGGATAG 
CTTTGATAAAGTTAATTCAGGGAGAGTGGCGAGGCGCCGGGGTGAGCCGGGTG 
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CCGAAGCTGGTCACCGTGCGCCTACGGCCGTCCGGCGGCATCAAGACCTGGC 
TCCGGGGTCGTAAACTGGCGGACTCCCTCGCGGCGAGTTGGTTGCTAGGCTAC 
CTGGTTTACCGCGTGTACGAGCGGCTGTGCCGTAGGCTGGACGTCGAGAGGG 
TCCTCCGACCCGTCCTACCGGGGAATCACCCCTTCGAGAAGAAGCCGGATAAC 
5 CTGGAGCCGTGGGAGACGCGCGGGTGCGTGATGCCGGACGCCGTCGAGCTG 
GTCGTGGACGGCGACGTGAGCGCGGAGGAGGTCGCCCGCATCGCCCGGGAG 
ACCGTGGAGGACGTGCTGGAGGACGTCTTGAAGCGCGGCCGCGAGACCCCCT 
GGAGGTGTCATAACGTCAGCCTGTACGAGCCGCTCGAGGACTGGTGGGAGCG 
CACGTCCGGGAGGTCCGCGGCGAGGGTCGAGCTCCCGCCCGGCCTGATCCAG 

1 0 GTCTCCGCGGCCGTCGTGGACCTGGAGGAGCCAGACGACGAAGAAGCGTACC 
GGGAGGCCGTCCGCCGCGTCGCGAGCCTCGTCGGGACGCGGGCCGAGGTGA 
TGGACGCGAGGGGATCCGGGGGTCAGCCCTGCAGCGTCTGCGGTACGTACCC 
GACCGTGGGAGATCGTGAGTTCTGGGAGGAGCTCTCGGAGCGGCTCCCTCCC 
CAGCTCCTGAAGCGGTGGGAGGGCGGCTTCGAGCGCCTCTGCGCCGCGTGCC 

1 5 TGCTCAAGCGCTACTTCGGGACGCACGTGATACGCTCCTGGTACCTGGAGAAG 
ATCTCCTGGATCCCGTCCACGGCCGAGGTCGCGATCACCCCGGTCAAGGTCGG 
GATACTGAACAGGTGGGAGGAGCTCAAGGACGACGGGGGCTTCCGAGAGGCT 
GCCCTCGGGTTTCTGAGGGAAGTGCTACCGGAGCAGCTGCGGCAGATCGCCC 
ACTACCTCAGGTGCGTCAAGGAGGTGGATCGGGCGGGGGAGCTCGAGGAGGC 

20 CGCCAAGGACCTGAAGAGGGACCGCCTGGAGCCCGAAGGGCTACCGGAGGAC 
GTGAGGAAGGAACTCCACCGGCTGACCCCCAAGGCGCCCAGACTGGACGAGG 
AGCTGGGGGACGTCGAGGATTCCCTGATCGAGGTCCTCCTCTGCGTCGAGGG 
CAGGTTCTGGTACGATCCCGAGGCCCCGGGGGGACTGAGGGAGCTGCTCGAG 
GCCGGCGACCTGGAGAACCTCTACACCCCGTACTACGCCCTCCTGAAGCTGGA 

25 CGGCGACCGCATGGGCGAGCTCTTCTCGCGGGACCCGGAGACGACCCGCGG 
GGCCTCCCGGGCCACGATCGAGTTCGGCCTGAAGGCGATGAGAATCGTGCAC 
GGGCACTACGGGGTCCTCCTGTACTGCGGGGGCGACGACGTCTTCGCGGCGC 
TCCCCCTGCACACGGCCCTCGACTGCGCGTTCGAGCTCGAGGAAACCTTCCGG 
GAGAGCCTGAAGAAGTGGAAGGGGACCTGCAGCGCCGGGCTGGCCGTCGTCC 

30 ACCACCTCCACCCGCTCCGGGACGCGATCGACCTGGCGTACCGGCTCGAGAA 
GAGGGCTAAGGAGGCCGGCAGGAACCGGCTCGCGGTAGGACTGTACCGGAGG 
AACGCCCCGGAGCGGGTCGCGGTCCTGAAGTGGGAGGCCGACGGGAAACGC 
CCCTGGGGGCTACTGTTCGAGCTCGCGGACCTCGTCTCCAGGAGGGCCGCGT 
ACCACCTGCCGCGGGACTGGTGGGAGGGCTGGTGGGAGGAGCTCGACGAGC 

35 CGAAGAACCTGCTCCGCTCGCTGCTCGGGTACGTGGCGCTGAGGCACCGAGG 
TGAGGGCGCCGACGAGGGTGAGATCGTCGGGCTCGTGGAGAGGATCGCCGAG 
GTCGTCGGGAAGGCCGGACCCGAGGACGGCGACCCGGGCGCGGAGGTGGGT 
CGCGCGCTGGAGATCGCCCTCGAGCTCCGCTCGGAGTGCCCGGCCGGGGGTA 
ACGGGGGTTGACCGCGCGCCACGTGGCGGTCGGGTTCCTGGTCCTGCCTCAG 

40 GACCGCGCGTTCTTCCGCAGGCCCGAGCCATTCAGGGCCGCGGCCGAGTCGG 
TGGCGGAGTCGGAGGGTCCCAAGCCCTGGACCGTGGCCGGCTGCGTCCGCAA 
CGCGCTCCTGGAGGTCACCGACGGGGACCTCGGGGAGGTCCTGGAGTACCCG 
CGGAAGCTCGTCAGGTCGGCCCCGCCCGGGTCGATCGGGGAGGCCCTGGGG 
GAGACGGCCCTCTTCCTCGGGACCTGGGTCGTCGAGGTGCGGCCCGGGGCGC 

45 CCGACCGGCTCGAGCGCGTCTGGTGGCCGTGCCCCGCCCACCTGGCGAGGTA 
CGAGCCCGAAAGTGGGGGCGAGGCCGTCGACCTGCTGAGGGTCGAGGAGGTC 
GGGGACGCGGCGATCGCGTTCTCGGGTCACGACGAAGCACTCCGCCGCCGGT 
ACGGGTTCATGACGCCGAAACCCCCGAGGCCCGGCTCGGACGTCGAGACCCC 
CGGGCGCTACGTCGACACGGGAACGATCTCGAAGATCCTCGCGGGAAGGACG 

50 CCCGCGAGAAGGACGCCGGACCTCGAGGACAACGTCGCGGGACCCGGGGAA 
CTCCTGCGTCCCGAGCTCCACGTCGGCGTCAAGCTGGTCGGGCTCAAGACCG 
CGGACGAGGGCTACCTGTACGCCGCGAGGTTCCTCAGACCGGGCAGGTCCCC 
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GGTGGACGGGGGTAGTCTCGTCGGGTTCCTCACGGTCCTGGCGGTGCCCGAG 

GACGCGTGGGACGACGGGGTACTGGAGGACCTCCCCTCCCCGGGCGGCCGA 

CTCGGCCGGGGACGGCACGCGTGGGTGATCCCGCTCCGCGCGGGGGACTGG 

TCGGACGACGTCTTCCCCGAGGTGGAGGAACCGGAGGGGGACCTCCCGGGCC 

TGTACCTCGAGACCCCGACCCCGTTCCCGGAGGGTGACGTCCGGTCCTCCTCC 

CCGGGCGACCGCCTGAAGGCAGAGGCCGTCCTCGTGAGACCCGGGAGCCCAA 

GAGATCGCGTCCTCCAGGTCGAGCTCGAGGTCTCGGAGGTGGAGTCCGAGGT 

ACTGGCCGACCGGGTGATCGAGACCCGCCGCGTCTCGACGTGGTCCGGTAAG 

CGCGCCTCCCCTGACCACCTGGCCGCCGCCGAGGGAACCGTGCTCGCGCTCG 

GGAAGCTCGACGTCGACCCCGGCACGCCCCTGCTCCTCTTCCCCAGGATGGG 

GGATGAAGACAGAGAGCTGCTCGCCTCCAGGCTCGCGTTCCACCTCTCCGGCG 

TGGGTACGGCCTACGCCCTGAGCCTACCGGGGGTGAGCCCGTGACGGACGCC 

CTCCCGTACTTCCTCGTGTGCCGGACGCCGACGAGGGCGGGTGCGGGTCAGC 

GGGCGACGGACGTGATCGACCTACCCCTCCAGCGCGAGGCGCACACGAAGCT 

CCCCGTGATCTACGGCTCCACGCTGAAGGGCGCCCTCCGCCACGCGACGCTC 

CGGAAACTCTCCGAGGAGCTCGACGGGGAGACCTCCGAGGGGCTCGTCGACG 

CGGTCTTCGGGGACAGACCCGGCGAGGGTAGCCCGTCACCGGGCGTCGTCGC 

CTTCAGCGACGCCGTCCTCCTGGCCATGCCCGTGAGGTGCGAGCCCGGCTTC 

CTGGCCTGGGTGACCTCACCGTACCAGCTCGGTAGGCTGTACGAGGTCCTGGA 

GCTGACCGGGGAGCTGGAGGACCTCCGGGAGGCCGTCGAGGAGGTCCTGAAC 

GACTGTAAGGACCCGCGGGGGAACGGTGCCCTCGCGCCCGAGGAGGGCACTC 

TCCTACTCGACAGGATCAGGGTGAGGGCGGAGGCCAGCGACGCCGTCGGGGA 

TCTCGCCGGGGTGCTCTCGGAGACGGTGTTCGAGGGCGCGCCCGAGCCCCAC 

TTCCGGCGCTACGTGGAGGAACGGCTCGTGGTCCTGGGCGACGGCGCGTTCG 

CGGACCTCGTCAACTCGTGCACGGAGCGCGTCGTCCGCGTCCGGCTCAACGA 

GGAGAAGACCGTGGAACAGGGCCCCTGGTACGAGGAACGCGTGCCCGAGGGG 

ACCGTCTTCTTCGGCACGCTGAACGTGCGGCACGACACCGTACCGCCCAAAAA 

CGGCGTCGACGCCCGGAAGGTGCTGTTCGGGAGGTGGGAACCGGACGGCGT 

GCCCGACGGGGACGACAGGAAGTTGGAGGCCCTCAAGGAGGCCGCCGGGGA 

GCTGGAGGCGGGCGTGCTCGGGGCGGTCGCCGACGGGAGCGGGGACGGCTA 

CCTGGACCTCCGGTTCCAGGTCGGGGGCAGCGAGACGGTGGGCTTCGGTCTC 

GTACGTCTCAGGCAGTTCGTGGGGGAGTGAGCGGTGACCGTGACCCCGTTCC 

GGTGGGCCGTCGAGTGCGTGAGGGATGTGGAGCGGCTGACGGGCACGGTCTG 

GAAGGACTCCGACGACCCGTTGGAGACGTACTACAAGCGCGCCACGAGGGCC 

GCCGTGATGGTGCTCGAGGAGGGCCTCCCCCTGACCCTCGCGTTCATGGCCTC 

CCGGGGATCGAAGGACCCCGGCACCCTGCTGGCCTACCACCTCGCCATGTAC 

CTCAACCACGTCGTGTTCGCCGACGAGCCCGAGTGGTCGGAGCTCAGGGAGG 

AGTG CTTCG GCCGGTTCG ACGACGTCGACGAG GACG AG ATCG CGGAG AAGGT 

CGGAGAGTACGTCCGGGACGAGGTCAGGGAGGCCCTGGTGGAGCTGGCCGG 

GAAGGAGGGCACCCTCGAGATGCGCTACGCCGAGTCACGGGCGCTCGAACTG 

CTCAACGTGATCAAGCGCGTGGCCGAGGGTTGGCACAAGGTGTCGAGGTTCG 

GGGGCGGGGATTGATCCCACCTTTCACCCGTCTTTCTTATGAGATATCATCGAA 

GATTATAGTATCATCTCGTACTGGTTTTTCATAGGGTTAACTTACTTGGTGGAAA 

TGCGGGTTCTTCCCCGTAGGAGACGGTCGTTCCGGG GCGCTT GAGTATGAAGT 

ATTACCACTTCTACTCATACTTATCAATACTGGTAATGGTTTTTCCTGAAGCCCAA 

AATATGCACTTTAATAGTGCGAGTTTTGCATCTTATTTCAATTCGAAGAGATGAC 

GATTCTAACCGTTAGCAAAGAATTATAGTTCTTACAAGATATCAAAGCTATCTGTA 

GG CACTATGTAATTATTACTTCATTAAGTTAACTCATT AATTA CTCATCAG GAGAA 

ACTATAACTTTCGGTATTACCGATGTTGTATATTAAACTTTTGACTAAAGGGAAAC 

AGATTAGTATCGGATTTTAGTATGATTAAGTGTTCAGCGGAATCGGGGTAATCTT 

TAAATAGGACCGGTACGCCAGCCCTAGTGGGTAAGGGATAGGGAATCTCCTCG 

GTGGTTTCGGAGTGTAAAGGGTGATCCTCCGGAAGAACCGCCTGCCCTCGCAA 
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TTAACCCGTAATAATATGGGTAATGAAACGGTAATGAAACTAGTATAATCTCCGT 
TAATTCATCTGCTACCTCTGGTAGTCTCTGTATTTCCGCAAACGCTCGCAATTAA 
CCCGTAATAATATGGGTAATGAAACAACGCCTGGAGAAAAGCCTTCGGTAAACC 
CCTAACAGACACAGCCCTAAGACCCCTCGCAATTAACCCGTAATAATATGGGTA 
5 ATGAAACAATACCAGAACGTCTCACCCGCATGGAACTTCGGCTTCAGCGGAGTA 
CCACACTCACAGACTCGCAATTAACCCGTAATAATATGGGTAATGAAACCGCTG 
TGGATAAACGATTGTCCACCGTGATACATAGCCGTCTAACCCTTCTTCGTCTCG 
CAATTAACCCGTAATAATATGGGTAATGAAACCTGTCTTCGCTTCTGGCCTTACT 
GTCTTCGTGAATGTTCCAAGCTCCAGGTAGTCAACTATCATCCTCGCAATTAACC 

1 0 CGTAATAATATGGGTAATGAAACTCTTGAGTAGGATACCGTTGATGATTGCCTCT 
CTCGTTTCCTTTGCCTCGTAGCCTCGCAATTAACCCGTAATAATATGGGTAATGA 
AACTGTGCTGGTGCTAAGTGAAAAGATTGCCACCCAATGCCCTAGATCTCTGAC 
TCGCAATTAACCCGTAATAATACGGGTAATGAAATCCCACTACCGTCCTACATAC 
TGCAGAGAGGTCCACCGTTGTTTTTATCCCATAACTCTCGTAATTAATTCGTAAT 

1 5 AAAACGGATAATA AGAC ATTCACAAACTCTTTAAAGTTATAAATTCAATCATTCTC 
CGATTAACCACTATTTTGCAATTAACCTACAACCTATAATAATATTTGTGGTTAAC 
CTACGTACAATATAAACGACGACTATCGTTATCGGAGGCCATTCGTCGGCCGAC 
CGCGACGCCGTTCCCGACTCTTTGAGGGAAGCGCGGGGACTGTCCGTGGCGT 
CCGCTTACACGTGGCGTACCCCGGGTCCGGATGGTGGTACCGCCCGTCGGCT 

20 CGCGCCGATCGCGTCGTCGGGACGGAAACGTTACGAATTACGTAACTAATGGC 
GGGGAAGGGGCGTCAGGCCGAGATCCACCGGCGGAGCGCCGCCGGCGTCGG 
CACCGGTAGCACCCACCACACCGGGAGCCTCCGACCCTTCGGCTCCCGCGGC 
TGCGGTTCCCGTTTCACTCCCTCAGCCCCCTCGCTCTCTCCCCCGTTCTTCCGC 
CCCTTCCCGGTGCCTCCGTCCGGTTTCTCCGGCTCCGAGGGCTTAGGTTCACC 

25 CTCGGTC CCGT TCTTCGAGCTCTCGGTGGCCCCTCCGGTACCCTCGGTGCCTC 
CGGTCGGTTTTCCGGGGCCCTCCGGCTTCGTGGACGTCTCCCGGGTTCGATCC 
GTCTCCGTCCCGCCGCCCACGCCGTTCGCGGGCTTCTCTTCCCCGGGTTTCTC 
CTCCGTCCCCTCCTTCTCCTCGGGCTTCTCACCGGTCCCCTCCTCACCGCCGG 
TCTGGGTCCCCTCGATCCCGCTCGGTCGCCCGAAGCTCACGCTGCGCACGGG 

30 GGCGGGCATGGGGCCGCTGAAGGTACTCCTCAGGTAGAGCGTTTTACCGCGC 
CACTCGATCCTCGCGAGCGCTACCACCCGGTAGTCCCCGGGGTCCACCTGGAA 
GGTCGCCGAGAAGTCCCCGTACTTCCCCACCGGCACCTQCCGGGCCGCCACC 
AGTTCGTTCCCGCGGTACAACTCGACGCGAACCTCCCGGATCTCGATCCTCTC 
CGACGAGCCCCCCCGACACCAGCAGGGCTCTGGACGTGCTGCCCTTCACGCG 

35 TACGGGCGACGTGTCGGACGACTCGATCCCGGCGAAGAGCGGGATCTTCAGT 
CCGGCCACCGCGAACACGTCGTCCACGGTACCGTCGCGGTACCGAGCGACTA 
TCCGGAAGACGTACAGGGTGTGCCCGTCCACGTCGATCGTCAGCACGCCCTCC 
CCGGACCGAAGCTCCCCGCTCCAGACCTCGTAGCAGCCGTGGTAGCCGTAGTC 
CTCGTAGAACGTCGCCTTGAGGCTCTCGACCTCGCCGGTGACCCGGTATCTCA 

40 GGACCAGCGTGGTCCCCCGCTCGGTGACGTCGAACAACTCCATCTCGGCCCTG 
ACGTCCGCGGGTCTCCAGTACCCGTCGTAGTACACCCGCGGGTTCAGGTACGC 
CTCGAGGGCGCCCATCGCGGCGGCCGTCGTCCCCTCGTCGTCCGACCAGCTC 
CCGTACTCGGGTCCCGTGGTCGCGACCTGTCCTTTCAGCAGCCAGCGGACGGT 
CGCGTGCAGGTCGTACTCCGGGTCCTCGATCAGGTCCCGGAGCTTCCTCTTAC 

45 CGCCGGGCGTGTCGACCTCGACGTCCGTCGCGATATCGTACCACAGCGCCTTC 
AGCAGGGCGAACCGCAGCACGTCCCCGGTCGTTCGCACGTCGGGCGAGCCGT 
TCCGCGTCCAGACCGGTCCGTGCGAGCCGTCCACATCCTCCCAGGTTACACCC 
GACTCGGCGCTGAACAGCCACTCGAGGCCCTTGCGGACGGCGTTAAGGATCC 
CGTCGCGGTCCACGTCCAACCCGAGCCGGTCCGCCAGCCGGTACACGTCGAT 

50 CAGCGTCGAGATCACGCGCGCGTGATCGGCCGGGTCCTGGTCGAACCCGCCG 
TCGCTCCCCTGGTGTCCCAGCAGCCAGGCCATCCCACGCTCCACCGCCTCCCG 
CACCTCGGAGAACGCGGTGTCGTCCAGCCCCAGCTGACCGCCGACGACGTCG 
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CGGAACTGGAGCACCCTCAGCAGGAGCTCCACCGCCGAGGCCGTTTCTTCGG 
GCTTCTCCTCGCGCCATCTGCCCCAGCTCCCGTCGTCGTCCTGGGCCTCGACC 
AGCCCCAGGATCTTCTCCCTGATGACGTCGCGGTCGGTCACGGGCGCGAGAC 
CCTGGTAGACGGTCTCGTGCAGGATCGGTTCCAGTAGTCTGTTCACGTCCCGG 
5 AAGGTCGGGTACAGGAGCAGCCCTATGCGGACGGCCGGCCACGTGTCCGCGG 
GGCTCGACGCCGGGACGTGCAGGGGTACCCGCGAGGCTAACGAGTCCATGCG 
CTCCGCCGCGAACAGCACCGGGTACGCCGTATCGAACGCCGCGTTCAGGTGTT 
CGTTGCCCTCGGCGAACCACCAGATCGTGGCTCGCTCGACGGCTTGCCTACAC 
TCCTGCCCGATCGCACCGTACTCCTGGGAACCCGTCCAGTCCAGGGCCGAGGT 

1 0 CGGCGCGAGCGCCGCCAGCAGCACCACCGCTACCACGGTCGCGGGTCGCAAG 
GTGGCCCCCTTCGGTTACTGAAAAGTAACCGATAAATAAAGCTCGCAACGCCCG 
CGTCCGGCGCCGTCCTGCCGTACCCGAGGAACGCGAGTCGAGGGAAGCCCCC 
CTTCGAGCCTGTCGATGGGTTAGGGACAGCGCGACGGCGAGCGCGTACAGTG 
GGTACACCTCGAGCGTCCTCTCCACCACCCGGTGGTACAGCACCACCTCGTCG 

1 5 TGAAGGGGTACCGTGGATCCGCTGCGGACCGCGTGGTCCCTCCGCCCGAGCG 
GTACGCGCCCGACGTCCTTATCCTTCGGACGGTGTCGGACCTAGCCCCCTCGG 
TCCCGACCCCGGCGGGGATGACCTCCGGGGAGGGATGTGAACCTCTAGAAGC 
TGCGAACCGTGATCGTGCGGGACGACCAGGAGCAGGGAGAGCAGGTCCGACG 
TCCCGTCCGGTGGCGTGACGCACGGTTCGAACGCCCCGCGCTGAATAGGGAG 

20 ACGACGCGTCGACGCGGATCGAAGGGGCCCTCCGGGCGGGTTCCCACCGTCA 
CTGAGGCGACGACCTCGGCGGGCGATCCCACGGTGCGCATCCTATCCCGACG 
TCGGACGGACGGTGCTCCGCCTTCGGGACGACCGCGGCGATTCAAGGTCAGG 
CCCCTTCTCCGGCGCGACGCGGGGTCCGGACCGTCCGCTCGGTGCCTCGACT 
TCGGGGGAGGGGGCGAGATGTTGCGCACGGGTCGACGGGCCCGACCCCGAT 

25 CCGGTCCCTCGCGGCGGAGAGGGCGTTCCGACGGTGGAGGGGGTTCACGGTC 
GGTGCTCCGTGATGTGGACGGTTCGGTCGAAGACATCCCCGTACGGGTCCGC 
GGGGGATGACTCGATCGACAGTCGGAACCGTTTCGACCCTTCCCGGACCGGG 
CGGAGCCCCCGGAGGGTCCGTTCGAATCCCGGTCCTCACGCACGGTCCCGAC 
GGTCTCCGAGGTGAGCGACGATCTCGGCGGGCTCGCGGTGCCGTCCGGGATC 

30 CATCGGAGACCGTGGGACGTCGCCGCGGTACCGGGCCCATCATCGGGCCCGA 
ATGTACGATTCCGGATACACGTAAATACGCTTCGAAAACGGGTTACCGGGTCGG 
GGATACCCTATCTACCCTCCCCGGATGACCGTGAGTTCTCGAGGCCGTCACCC 
CGGTGTTCATCGGGAAGAGTTGTCCTCCGGTACTGGCTCAGGGCGCTCCTCGG 
GCGGTGTTCGGACTGGAAGGAGGTGCGCGGGTTCGAGGCGGCCGTGTTCGGC 

35 GGGAAGGTCGACGACGAGATGTTACCGCCCTCGGTGAACCTGGTGTTAGTCGG 
AGAGCGGCAGATCGGGTGCTCAGAGGACTACGGTCCGGTCGTGGGGGGAGAC 
CGGAGGAAAGGTTGGGCTTGGAGGTTCTACCTGAGTATCCCGTACGGGAGGG 
GTCGAGGTTCGAGCTGGAGGCCCGGTACGTCGTCTCCGAGCGTGCCGAGCGG 
ATCCTCGAGGAATACGGGCTCGACGGGAACTCCGTCCGGAAGGCCTTCGAGC 

40 GGTCCCTGAAGTTCCTCTCGCTGCTGGGAGGTGTAGGAGCGCGCTCGCGTCG 
GCGCGCCGGGTCGCTGATGTGGGAGGAGGTCGTACTTGGGGATGGATTACGG 
GAGCACGTCAAATAGATCGTCGACTGGATCGAGGATAAGCTGGGCGACGGACT 
CCGGGACGAACCGGGGGTTCCCCGCGTTCAGGGATGGTTACTTTGCGGTCGG 
CGTCGGGCCAGGGGCGAAAAGCCTGAACGAGGCGTTGGAGTGCGCCTGGAAA 

45 GTTTACGACCGGCTGAGGAATGAGTCGGAGAATAAGAGACGAATGGGGCACTA 
CCTCGGGATCGGTCGCAGGTACTCGCGCTCACGGGTTCACTTCCAGGTCAAGC 
GCCTGAAGAACGGTGAGTTCGTGCCCGTGGTGACGGCGTTCGCGGGGCGGAG 
GAAGGAGAGGGGAAACCTGAAGGGCGTCCGGAAGGCTATGGGGAAGAGTTGG 
ACGCTTTACCCGTGAGGCGGCGTCTCCCTCGCATCGGCGGCGGCACTATCGG 

50 CGGAACCGGTAGCTCGTGCTTCGCCGGTTTCTCCCGCTCGGGTTTCCGACCCG 
TCTTCGGACTCGAAGGCTCCTTCTTCTCCAACCCGATCACCGCGACCACGGGC 
ACGTACGGGAACCCGAACCTCCCGGTGACCCGCGGCCACTCCGACTGCACGA 
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CCCGTTCCCCTTCCTCCCGCACACCGACGACATCGACGGCGGCGCCACTCCCT 

CCACCACTTCCTCCGAGCGTCAGTACCAAGTGGTCCGTGAGCGACACGTTCGT 

GAAACCCTCTTGGATGTCGGCGAACCCACCGGGCCACAGGAACAGGACGTGC 

GGACTCCAAGCGTCCGATGTCGCCCAACAGTTGAATCCGCCTCCCCGTCCTGA 

AGGCTGTAGCGGCGCGGGCCACTCGATGCACCCGAAATAGTAGTAAGATCCTA 

GCTCTGGGTAGTGTTTCGGTCCCGCGATCGGTAGTCTATCGATCTCTTCGGGCT 

CCCTGTGGGCGGTCGGTATCCTGAGCTTCAGGACCAGGGCGGAGCAACCGTG 

CCTCCGCTCGTCGTACTTAGGCGTCACCCGGAAGTCGAGTTGGGTCCACCTCC 

AGGTCCAGCCGAGCACTTTCCACGTGACCTCCGAGCGGCTCACGGGCTCGATC 

CGTTCCCACTTGACGTTGACATCGGGGCTGTCCAAATCGATCCCCTCGATCGG 

GTATAATTCGGGATAGAACCTGGCCTCGAGCACCTCCGTGCCCTGCGGTAGGA 

GCACGTGCAGCGTCACCGGCTTCCCGGGCTCCTTAACCCTGATGTACGCGCGG 

TACTCCGCGTCCACGTGGTCGACGACTTCGACTCCGTGATCGGATTCCTTCAAG 

TGGACGTCCTCGATTATCAGGTCGCTCTGCACGCCCACGTCCAGGAGCGCCTC 

CGGACCCACCCAAGCGTCACCGTGAACGGGCAACGGTAGGACCAGCGCCAAC 

AGGGCCGGTAGGAGGACCCACCGCACCCTCACGCGGAGGCCCCGCGATGGG 

AGTGCGGCGGTGCGGGATTACTGTTTTTCGCAACGTGGACGTCGTGTGGTGAA 

CCGGGAAGCCGGATCGCCCGGTGTAGGACCGGAACCCCCGACCGGAGGGTAT 

CTCCGCCACGGTCAGCAGCCCCCGTTCCCACCGTCACCACCGTTACCACCATC 

GCCCCAGTCTCCTCCGTCGCCGAACCAGCCACCATTTCCCCAGCCCCCTTCCA 

TCGATTCGGCGATTTCAGCGATGCTATCCACGATACTCTCGAAGATGCCACCGG 

ACTCATCGGAATCCCACCAGTGATAATCCCCGAGGCCATCGCCCCCTGCGCAC 

CAACCGTTATGGTCACCGTCATGGTCCCGGTGCCGTCGGGACCCGTGTCCGTC 

GTCGGTCCTACCCTCGTGTGGGTGGAGCTCGGAGAACGTCTCCCCGAGCGGG 

ACCACGCCGCCGAAGGCGAGCGTCCAATCTTCTGCTGAACCGCGGCGACCGA 

CCCCCAGCAGGGCGACAATCGGGGCGCGGTCCTCCGACCTGCGGCCGAGCG 

GGATCGCGATACCGCGGAGGTCGTGCTCGGTCTTGAACTCGTACCGGCTCGTT 

GGAGGTATCACGAGCGTCACGTGGAAGGTCACGAGGCTACCTTCCTCGGCGAA 

TTCGCGCAGGGCGTCCCCGGAACCCACGATCTTCAGGGCTTCCCTCAGCGCAC 

CCCTACACCCTTTGATGTAACCCCTACTTCCCACTACGAACTGGGTTCCCTTCC 

CTCCCGAGAGGTCGCGGTCCGGCACCTTCAGGAGTCCGGAGAGCCTGCGGTC 

GAGCTTGTCCGGAGTACCTTCGGCTCTGAAGACGACACCGACGATGTCTTCGG 

CCTCCTCCACGATCCTCGACGCCTCGCGGACCACCTTACGCCCCGCCGATCTC 

GCCGACCAGAGCGCGGCGATCAGTAGTATCACTGAGAGTACGATCACCTCACG 

ATCCGCCAGTCTCGCCGACCATAGGACGACGATCAGTGGTATCGTCGAGAGTA 

CGAACCGTACGGGTGCGGTCATCGGTGCCGATATTAGCAGCAGTACGAATAGC 

AAGAGCAGTGAGGGGAGGAGACCGAAGACGAAGAACACGATCGCCGTCGTCA 

GGCCGAGGATCACTATCCAGACGTCGGAGAACAGTTCGAGCCATCGCAGGGC 

GAGGAGCGTCGAGCGCTCCCCGATATCGGGTGCCCCCTCGACGCCGGCGGAA 

CCACGGATTCTCCCGGCGGTATAAGCCTTACGATAAGTATACGGTGGCCGGGC 

GGTGCCGGTGCGTGTCGATACGAAACGCGGCGGTACCGGCGGTTCCATCCCG 

CGGGTCGTCCTGGTGGTGACTTTCATCCCCGGATGGTCGGGTCCCGTGGGCG 

GACCTCTTCACCTCCGTGTCGCTGGACCTCGATCACGTAGGAAACGAAGTTGTT 

GTAGGAGAGCACCCGGTACGCCTCCGTGTGCAGGTTGAGCCACATGCGGACC 

GCGGTCAGCGCGCACACCGTCGCCGAGGCGCAGGTCCCCATCAGGTAGCCCA 

GGGCGAGCCACTTCACACCCCACCGATGCCACGCCAGGAGCTCCGCGATCGG 

GACGAGGGAGAGCGCCACCGTCGCCTCGATCTCCCGGCGGAACGTGATCAGC 

TGCGGGTACGTGTAGACCACCAGCGCCCCCGGGACGCTCCCCAGCAGGTACA 

GTACCAGGAGGTCCGGGTTCGCGCCGGCCAGTTGCCGTTCGATCCACTTCACC 

AGCGTCGCCAGGTTCCCGAACGGCGGGACGGGGACGGCGCTGACCGCGTGG 

ATCAACGCTGACGACGCCTTCAGGACCGGCCCGAGGAGGTACGCGACGTCCC 

CCGACATCCAGTAGTGGAACCGAGGTCTCACGAACGAGGCGGTCACCAGCGC 
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CAGGACGCCCGAGAGCGCGAGGGCGATCCCGGCCCCTTTGATGAACTGGAGG 
AACATCCGCCGTCCTATCTCCTCGAGCTCCCTCGACTCGACCCTGTAGATCCTG 
TCCAGGTCGTCCCCGACGTCGATCCAGAAGATCCCGGCCGCGAACGTGCCGG 
CCAGCAGGGGGACCATCCCCACGGATGCCGGGACGTCGAGCGGTGGGTACGG 
5 GAACCCACGCCCGCACCAGATGACGATCTTGTCGAAGAACATCATGGCGTAGT 
ACGCGATCGAGGACAGCGCGATCACGAAGTAGTCCAGCGCCGCCGCGGCGGC 
CACCACCAGGCACCCTACCAGGTACTCCTTGGTGATCTCGGGAGGGTTCTCGA 
GGTGTTTCCGCGCATTCGCGACGAGGCTCGCCGTGAGGGTGATCGCCAGGAG 
GGACGACGAGAGTACGAACGACCTCAGGACGTCGGAGGTCACCGCCGCGAGG 

1 0 ACGGCGAACGCGACCGAGAACGCCGTCCAGGAGGCCACGATCTGTAGGACGG 
CCTTCCACCGGTACTCCTTCCAGCTGGCCGCGACCATGCAGGTCAGGGTGTAG 
ACGATACCCGTCAGCTCGGCGGCCAGAACGACGTCGTGCGAGAGCTTCAGACC 
GAAGGACTCCGAGAGCAGCCGGCTCAGGAGGTACGGCACGGGCGGGTAGACG 
ACCGCCAATAGCGCGAGCACGCCGATGACGGGGGACAGTACCCCGAGGTACC 

1 5 TCGCGTCCGCCACCATCCGCGAACCTAAGACCTGGAAGGGTGAGGACGAGAG 
CAAACCCACGATGAGACCGAAACTGAGCCTGGGTAAATCGTTGAAGGACATCG 
ATTCCAACAGTGCCAACAGCGTGATGACGCTCCAAACTGGGGTGAAGAGTAAC 
GCCGATCTGACGACGGACTTGAGGTCCGCCCTTCCCCTCCTCACGCCCCGGAT 
GACCTTGTCGATGGCGTCCGATAGGAACCCCATTCGATCTCACCCGGGGTCGG 

20 GGACCGCGTACTTCGCGTATCGACGCGTGTACTCCTCGCACATCCTGGTGACG 
TCGAACCTCCGGGCCTCCCTCGTTGCCGTGTACGACATCCGGAGGAGGGCCTC 
CGGGTCTTGGAGCAGTTCCAGGAGGGCCCGTGCACCGGCCTCGTGGTCCTCC 
GCCGGGAACGTCCGTCCTATCCCTTCCTTGACGATGTAGGGGACCGCGCCCAC 
CTCGGACGCCACCACGGGACACCCGGTGCTCATCGCCTCGAGGAGGGCCATG 

25 GGGAGCCCCTCGGACCTGCTCGAGAGCACGAACACGTGGAACTTGTGGTAGAA 
CCGCAGGATCTCCTCCGGAGACTGGGATCCGTGGAACTTCACGACACGCTCCA 
GCCCCCGCCGCTCTACGATCTCCCGACACCTCTCGTAGTGCTCCCGGTCATCG 
ATGGGTCCGACCACGTGGAACCGGACCCTGTCGTGTCCCATCTCCTTGGCGAC 
CCTCGCCGCCATCCGGACGAACACGTCGATCCCCTTGATGGGTTCGACCCGGG 

30 CGACCGTCCCCACGTGGAGTCTGTCCGCCTCGCGGAACTTCCTCTCCACGTCC 
GAGGGCGGTGGAAACCTCCAGGTCTCGATCCCCGAGTAGATCACGTCGATGCG 
GTCCTCCGGCGCACCCTGCTTCACGGCGTGCTCCCGGTGGTAGTCGGAGATC 
GCCAGGATCTCGTCGCAGTACCGGTAGGAGGTCTCGATCATCGACTCGAAGCA 
CCGCCGGTACAGCTCCCGGGCTACGTCCCCGAGTCCCTCGAGGCGTGTGTCC 

35 AGCTCTCGGATCAAGACGCCGTGCTCCGTGATGATGTACGGGGTTCCTTTGAC 
GGCCTTCCTGATGGCGCACAGGAAGCCACACACGCCGCAGTTCTGCGGGTGA 
GCCACGTCGCACTCGGGCATGTGGCGGACGCCCGATGCCGCCCCCATGACGA 
AGGAGCAGACGTTCGACACCGCCCAGTACAGGTCGCTGAACCGCTCGTCCGAA 
CCCAGCTGGTCCTCCACGTACCGGGCCAGCGTGTACACCGTCGGTCCTTCCAG 

40 TACTTTCACAGGATTCTCCGAGACCTCGTACAACCGTTTCAGCATCTCCTCCTCC 
AGCGGCTCGCCCTCCAGTATATACTCGAAGGCCCGCTCCAGGACGCGGAAACC 
CCTGGGAGCCCACTCACCTCGGCGTCCCAGCAGCCACCGGATCCTGTGAACC 
GGGAACACGCGGGCCGCCCAGCGGCGCTTCCCCATCCGTCTCGGTACCAACT 
CTCGGACGACCACGTCCCGGACGTTCTCCGGGATGTCCACGACCGGCTCCGTC 

45 TTCCCCGGGGGCGCCAGGCAGAGCACGTTGAACCTGACGTTCGGGGAGTGCT 
CGATGAGACGCTGTACCCAGGTCGTGACTCCCCCGAGCGCGATGGGATACGTT 
CCCTCCGTTACGATGGTGACCTCGGGCCCACCCAACATGATCACCCGGTATTC 
ATTACTGAAAATACAGCTCGATAATGTACATTTCCCATATGGGTTACATTAGCTA 
ACGTTAACTCACTCGAGCATTGACGGAACTAACATCTTGAAAACATCAGCCGGT 

50 CGGATCGTCGGCCGACACGGGCCTCTAGATGATACCCGATACGGCACGCTGTC 
TCTGGGTCCACGGAGCGAGGGAGGGTATCCTTCGACGTGTACACGGGTCACC 
GATCGCGCGGATAGAATCCTCGTCCCGTTAACGATACCCAACTTTCTGCTACGT 
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TAAACCAACGTGATCGGGTTGAGTATCACGTGACGGTAGGATGACCGCAGGTA 
GTGTGTATCCGTTCATAAGACGCCCGCACCCTACGGTCCGGTGGTAGGTTGGG 
AAGGCCGTCCACGGCTCGGACCGGGACGCACGAACCGTCACGACTCCGACGT 
CAGCTTCCGGGCCAGTCCCTTCGCGTCCTTCACGGTCAGCGGTATGTACCCGC 
5 GACCCCTCAGGTGCACCCTGACCGTCTCGGCCACGACCCGCGTGGTGCCTTCC 
GTCCGCTCGGTGGTCCTCCATCGTGACCACTTCCGCTCCCTCGATCAACTGTC 
GCGGTATCTCCTCACCGCGTTTGAAGAACCCGTAGTCCCGCACGATGACCAGC 
CGATCCGGCTCGACCCGGACGTGACTGCACAGCAGGTACGTCAGGATCGGTA 
GCCCCCTGGAGGATCGGCGCGGATAGTCCCACCTCGAAGTACCAGCTGGCCG 

1 0 TAATGCCGAACTTCACGAGCTTCGCGAGCGTGATGACAGGCTACCCACCGTCG 
CGACGCGGTACAGCCGGATCCGGTTGCGACCGACGGCCCCGCCGTAGAACCG 
GTAGCACCTAGCGTTCAAATCCGTCCGAGGTACGGTGCCGCGACCTTCATCCG 
TATTCCTCGATGTCTCGAAACCTTTAGAGGATGCTATCTCGAACCCTCACATCTC 
GCGGATCGCCCGGGCGAGTCCTTCGGTGTCCAGCACGGACAGCGCCAGTTTC 

1 5 TCACCGTCCACCGTCCTGAGGACCGCCGTGTCACCGAGGATCGTCACGTCGAC 
GACCTCGTCGGACCGCACGAACCTGGAGCGGAAGGGTTCCCACACATCGAGA 
CCGTCCGGCCTCACGACGACCCTTCTCATGAACGAAGAGAACACCTCGAAGGC 
GCCCGGTACCGACGCCGTTACGATCGCCACCCAGACGAAGAACCAGATGTACT 
CGGAGAGGGCCCTCGGCCCCTTGACCGACAGGATCAGGAACGAACAGGCGGC 

20 CATCGCGATGGGCACGGACGGCGCCAGGGCCTGGAAGGTTCCCCGAGGCCCG 
GGGGTCGTAGCTCGGGTACTCCGGCCACTCTACCCGCCTCATCCCGACCTCCG 
ACTCCTCGCGGTGTCGGAACTACGGGCGTTACGTTTCGAACGATGCGGTGCGT 
CCGGATTCCAGCGGTCGTATGACGTCCTCGGGGTATGGTGCGTAGGACGTACA 
CGGACGGTACGCGGTGGATATCACCGACACCGTGTCCTGACCGGACCACCTCG 

25 GGCGCGGCGGCTGCCCGACGGGCGGCTCGTACACCAdGACCTCTCACCAGTC 
CGTCTCCG GAGGTCGTCCACCAG GTCG GTCACGTCCG GACCTCCACG GCCTCT 
CGGAGGACGCCCCTCCACAGGGCCTCGTACTCCTCGGGATCGACCACGTGCAT 
CTCGATGGGGTGCGCCCAGGATTCCTCCAGACCCAGCTCGCGTTCGATCTCCG 
CGACGATCTCGGCGCGTTCGAGCGGTTTCTCGGGCGCGTTTCCGCTGACGATC 

30 ACCACCCTGAGCCGGTCCCCTTCCACCGACGCGTACACCCTCGTACGCCCTCC 
GAGGAGGTCCCGGGCGACCTCCGCGATCCGCTCGGCCCAGTACCTCCACCTA 
GTCACGAACGGCCGGTACTCCGGGGGGACCTCGGCCGCGGTCCCGTGCTAGG 
GAACCTCGGAGAGCTTCCCGTCCAACCACATCACCAGGTTGTCCAAGGCGGCC 
TCATCGAGCTCCCTCAGGTACGTGGGCTCCGGTAGTTCACTCCCGTCCTCGAT 

35 CAGGTCGTACTCTCGATCGGTCCTGGGATCGTAGACCATCACGCGGGGCGCCC 
AGCCGCCGAAGGCGTCCTTCACGCCCCTGTACACCTCCTCGACCTCCTCGGGG 
TGCTCCGACGCGGTCTTTACGATCGAGCCCGCGCCGAGCACCGCCAGGAACG 
CCTCGGGGACGGCCTGTGCCGTCCTCCCCGCCACGGTGATCATCTCATAGAGC 
ACGTCCTCGAACGCGGTGAGCCGGAGGGCCGCCACGGTCGCGTCCTCCTCGG 

40 AGAACCCGTACCGGTCCATCAGCCGCTCCGCCCGCCCCCTCACCTCGCATCGA 
CGCGCGAGCAGGAGGGCCACCGACAGGTCGGGGGCGTAGCTGGACAGGTACT 
GCCTGGCGATCAGGAACCCGCTTATACCCATGGCCTCGCACCCGACCAGTCCC 
ACACCCACGGTCCCCACACCCAGCGCGCCCCGCCTGGCGGTCGCGACGTCCT 
TCAGGTCGTTGCAGCTCTCGAGCCTCCTGAACTCGACGCCGAGACGGCCGTCC 

45 CTCCTGAGTCTCCTGAGCCCTTCGATGATCCTGTCCACGAGCGTCTCCGCCCT 
GTCCAGGAACGCGATCCTGTGCCGTCGGAGGTCGAGCCTCGTCAGGATCTCCA 
GGATCAACCCCACGTCCTTCTCCTTCCGCAGGTACAGTGGCAGCAGGTAAGCG 
CGCCACTCGCCGGACGCCTCCACCGAGACGCGAACCGACGGTCTCTCCAGCA 
CGGGGCGGTTGGCGATCACCACGTACGCCCCGGGCAACCCGTAGTACTCGCC 

50 CAGCATCAGCTCGAGCGCCTTCTCCACCGAGTCGACCTCCGGTGCGAAGACGA 
CCCCGCCACCGGTGGCGAGCGCGATCCAACCGCCGATACCGACCTCCTCACC 
CGTTCTCACCGCGTGATCCAGCTCGAGGAGGGCCCGCACGACCCTTACGCGTC 
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CTTTACCCTTAACGCTCTCGATCCACTCCTCCAAGCGGCTCTCGACGACCTCAC 
GGACCTTCTCGGCGTAGTCCCCGAACACGACGTCCCGGAGCTTCCCCCTGGTA 
TCCTCGCTCGGGTTACGGTCCAGGGCCGCCCAGACCGTGCTCAGGTGGACGA 
GCCGGCCACCCAACGACTCTCTCAACGAGTCGCGCACGATGCCCTCCTTGACC 
5 TCCGCCAGGAGCGATCGGACGAGGCCGTGGTGGGCGTCGTCCAGGACCACCA 
ACGACCCGCTCAGGACCTCGCGGAGCCTGTCGACGCTCATGTGAGGTTCCTCA 
CCCTCCTCCCGCATGGCCCGCTCGCGCGATTCGACGAACCGGGGTAGGTCCC 
CGAGCTTACGGTAGGTCAGCAGGACGACGCCGCGTTTCACCTTCCTGGCTCCG 
ACCATGAAGTTGTGATCCCTGACCACGTCGCAATCGCCGCACCGCTCCCAGGT 

1 0 GCACGGGCCCTCCACGTACTCGCGAAGACGCTCGAAGTAACCCCAACGCCCGA 
GCTCCATCGGGTCCCCGTCGGCGCGTCTGTACACCTCTTCGTAGAACTCGGGG 
GTACACTTGGGCAAACTGGAGAGTTTCGGATCTTCTCCGAAGTTCTTCAGGAAC 
TCGCTCACGGGTATCTCGCACTCGTAGTCACCGAGATCCTTCAACCGGAGGAC 
GTCGGAGGAGCCCGAGAGCTTGTCCCTCAAGACCCGCTCGACGTCGTCCAGG 

1 5 AGCGGCTCGGGGGCGACGTAGAAGCATATATAGGACGCCTCCCCGGCCGTCA 
GCAGGTTCTCGACGACCCTACCGACCGTGTACGACTTCCCGACCCTCGAGGAC 
GTTCCGCAATCCGGCATCCCCCACGCGACCGCCTCACCCCGGAGTGACGCGG 
AACGACGTCGCGATCCCGGGAAGGGCACCCCCGTTATCCCGTAGGAAAATAAT 
TGACCGACGACACCACGACGGACGCCGTCACGGGGGTGCCCGGCATCGAACG 

20 TCTCCGTATCCCGGCTCCCGACCCAGGGATCCCGCAGCCCGGGGGACCGGCG 
AAGGTGTCGTGACCGACGTCCCGCCCGTTGGGGCGTCCGAACTGAAGGTGGG 
CCTCGGATCTAGAACGAACTGATGGGTGTAAGGGAGTAACGACCGAAGCCGAC 
CCCGAAAAACGGTTAGTAACCTCGAAACGCTTCGACCGGTGGGAGCGGTTCAC 
CCGAACAGGAACGACTCGACGAGAGCCTCGGCCTCCTCGTACTCGCCCTCGTC 

25 GAGCAACTCCGAGAGGAGATCGGCGGGGTCGTACTCCGACCCGCTCTCCATGA 
GGACGAGAGCGTCCTCGAAGATCCTCCTCGCCTCGTCCAGCATCCTCAGGGCC 
TCGATCAGGTCGAGCGGACTCTCCGCGTCCAGGGCCGTCTCGACGGCCTCGT 
CCGCGAGTCGCTCCGACTCCCAGATCAGCTCCCAGGGGTCCAAACCGTTTTTC 
ACCCCCTCCCTCCGACGTCTTCCAGGGCCCGTTTGAGGGCGCGGCGGGCACT 

30 ATCGTAGGCCTCGGTGCCGGGTTTCACTCCTTCCTGCTCCAGGTATCGCTCGAA 
CCTCGCGATGAGCTCGAGGTTCACGGTCTCGCGCACGACCTCGTCGACCCGTC 
GGGACAGGCGCAGGAGCGCCCGTCCCGTGGCGGTGTCCTCGCCGACCCTCGC 
GGCCTCGCGCCTCAGATGTTTCCGGAGGCTGTTCATGACCCGGAGCATCAGGT 
CCGGGTTCCGCGCCAGTGCCTTCCCGACGGCGTCCCGCCCACGGATCGCTCA 

35 GAGGTCCCGACCTGATGGCACGCTCGGACGGTAAAAGCGTTGCCATTCACCCC 
CGCGCCGGTGCCCGCGGACCCTCCGCCGTCGACCAGACCC GATCT TGTATGG 
TGCAGGAGCGAGGGCATAGTCGGGACTCAGGATGGCAAGGCTTTTATCTTAAG 
GCACTGTCTCATCATCGCTCCCATACAACTTAGATGCACCTGAAGGGACCATAA 
GCCGGGGTTGGTCGAGTCGCACGCTCACGTCCCGATACCCTCGGACCCCGTG 

40 GAACGGATCCGAGCCCTCCGGGTTCTACGGGAGGTGTACCGTCGCGGGAAGA 
AGCCGGGCTTCGAGGTGACCTACCGGACGGTGAGCGGGAGTACCTGCGGTCC 
GTACTACGTCGCGAGGTGGCGGAGGGACTCGAAGTTCAGACACGGTAGGACC 
CTCTACCTAGGCAAGCCCGAGAACGAGAGCGTTCGGTTCACCGAATGGCTGGT 
TTCACTGGATCGAAGTGAGGTTCTGGAGCTCGCGCGACACCTCATGCGCAACC 

45 TCCGCTCCGTCCTCAAGACCCTCCTCACCGAGGTCTCGAGCCTCCCATACAAG 
AGGGCGAGATGTGTCCTGACCCGCGGGCTCGCGCTGGCCTTCGACGCCAGAC 
CCTCGAACTCACCGCGAATCCGCGACCTCCTAGAAGAACTTCCCGATCGACTC 
GAATCCTTCCTCGTGAGGACCCTCGGAGGCTGGCCCGCGCATTACTCCTCTCA 
CTTGAACAAGATCATCCGTTCTCGAAGGAAATCCCTCGACGGGAGGCACGAGG 

50 TACCCGACGTACAACTCGAACTCGAACGCTGGAGGCTGAGGCACGACCGGTGA 
ACG CCGG AG AAGGG CGTCGG ACCGG CG CG G GTCAATCGCCCCCGTCACCACC 
GTCCCCGTCGTCACCGTCTCCACCGTCACCCACGTCACCCACTCCGTCACCCG 
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TGTCCTCGTGTAGACGGTCGAACCCCGAGAACACCCACCCGACGGGAGACCCA 
CCGAAGGCCAACTCGAACTCATCGTCATCTCGGTCGAAGATGGGGTGGATAAC 
ATCGTGTGATGATATCGTCGCGGCGACCCGTCCCCCCAACAGGGCGACCATCG 
GTACGTCGTCCTCCGGTTTACGACCCATCGGCACCACGACGCCGCGCAGGCG 
5 GTAACCCTCGGTCTCCCCTCGAGTCTCACGCGGAAGGTCACGAGACGTCCCCT 
CCCGGGCGAGCTCACGCATGTTCTCGTCCGACCCTACCACCCCCCAGGACCCT 
CCTCAGCGAGCCGCGACGCCCTTCGGCACTCCCCCGGACCACGAACTGGACC 
CCGGTCCTCAGGGAAACCGCGTCGTTTGGTACCTCTAGAAGCCCGGAGAGCCT 
CGAATCGAGCTCGTCCCGGGTGCCCCTCCCTTCGAAGGTGACGCCGACCAGG 

1 0 CCTCCCGTCGCCTCTACCACTTCGAGCGGATCACGTCGGCACACACCTCGTGC 
GAACACGAGATCAGAAGCACGATCGATATCCGGGCCGTGAAGGGCGCCAATAC 
CATCGCCACGACCGTGGGAAGTGACGGTACGATCGAAGGGGCCAGCAACACG 
GCCGACAGCAGGAGGACGGGTGAGACCATCTCGAGTCTCCTGAGCCGTCGTG 
GGGCGCGTAACGTCCCCACGACGTCGGGCACCGTCGGACACTCCCCGACATG 

1 5 GTCGGTGGAATCACCCACGGTGGGGCGCGTACCCGACGGCCTTA CCCCC ACG 
CGGTCGGACGCCCGCCCGGGAAAGATGGTAAACTGAAGTGTTTCCTTTTTAGAT 
AAACCGGTTTCCGAATAGGATCTTAGGACTCGCCCGACGCCCTCGCTCGCCGA 
GGTTTACCATACAAGAGGAGAGGGGAGAGGACCGGACCCGCCCGAGGGGCCG 
GATCGCAACGCGTGGGATCAGAACCGGAGCCCCCGCACGCCCTCCGCGTCGA 

20 CCCACCTGGCGACCCTGAGGCACCTCCGGCACATCGGCACGACGATCAGGCT 
GTCACCCTCCTCGAAGTCCACGCGGGCGACGACCCTCCGGAGCACCCGAGCG 
TGCACCTCCGGCTCGGCGAGCAGCGCGTACGTCGAATACTGCAGCCTGAACGC 
CCCGTGGGACTCCAGAAGCTCGCGCAGCTTGCGGCGCTCGGCCTCCCCTCCC 
GGTTCCTTGAAGTCGTAGACGTAGAGGCGGAGGCGCGGGGACGGACCCCCCA 

25 GGACGCCCAAGGTCACCACCCTCAGACCGGCCAGGGCCGCTCCGAGACCGGG 
TCCCCAGGACCCACCGAGACCCCGTACCTCGCGAGCCTCGACGCCCGATCGG 
CGTAGAGCACCGGTGCAGGCAGACGACTCCACGTCCCGGACGGGTTACCCCA 
GTTCGAGGCCGTGAGGTCATGGACCAGCCCGATCAGGTCCCCGTCGAGCTTAT 
CGTCACGGCGGCGCAGCGCGATCGGCCTCGGGGTCCCGGGCTTCTTATCGCC 

30 CCGTCTCCGCGGCGTGTACGGTGAGCAGCATAGGTGGACGGTCGATCCGTCG 
AGCCGCACGTAGGCGCCCCTAGGCGCCCGCCACCCCTCCCCCTCGATCGCGT 
AGACGGTCGGGTCCGACTTGATCACCTCGACGACCGTCACGTCCAATCCCAGC 
TCCCGTCCGACCTCCCGGACTGCCTCCAGCTCCTCCCCAGGAACGGTCCCGTC 
CCTGAGGTAGACCACCCGATCCGAGTACTCCCGGGCCGTTTCCAGGACGATCT 

35 CGGCCGTCCTCCCCGACGTCTCGCCCCGCTCCCCCACGGGCACCGTGAACGT 
CCTCCCGTGCTCGATCAGGCCATCCTCATCGACCACGAAGCACGAGCAGCAGG 
CCCGGCCCTCGACCACGCGACCGCCCTCGACCTTCCTCGAGACGTCCACGCC 
GACCACCGCGACGTCCTTCGGACCCGAGGTCGCCCTAACCGCGTACGGCTGA 
CCCGCGTGCTTGCAGTGGATCCCGACCGCCAAAACCGTCGCCGCGTACTTCAC 

40 GGTCTTCCCGTCGGAGAGGACGCGCTCCGTGAAGCACTGGACGAGCGGGTCC 
CTCCTCTTGACCCTCGCGTACGTCCGATCGTCGTCCGACAGCACCCCGACCAG 
CACCGGCCCGTCCGCGTCCCCCACCAAGTCCGGGAGGTCCACCGCGTCCGCG 
ACTCTGACGTCACCGGCCTCCACGTCGTGACCGAGGAGGCGCCGCAGCCTCC 
CGACGACCAGCTCCAGCAGGCGCTCCAGGTCCCGCTCCGAGATCCCGGCGCG 

45 CCCCGGGAGCTCCCGATCGGCCACCAGGTGGACGGCCTCCCCGTCCAGCTCG 
CCCGCACCCTCGTAGGGACCGTAGTTCCACAGGAGATCGTTCAACTCCGTCCG 
CTTACCACGTTTCTCCCCACCCGCGACCACGGCCGGCGGTCGGACCCTCCGC 
GTGTCCGTGGACCCCGGGTGCTCCCTCACCTCCACCGCGACGTCCGGGAACC 
TCCGCCGGAACTCCCCGAGACCCCGATCCAGCAGGTACCGGCCGACCGAGAC 

50 CCTGTCCGCGACCCCCAACCTGAAGTACTCCGTCACCGGGTGCACGGGTACCT 
GCCACCTCAGGACGTCATCCGGGTAGTGGAGAACACCACCGCCCACCTTGACC 
GTCACCACGACCTCCGGATCCACCTCCACGCCGTACCCGGACCAGTGCTCCCT 
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CAACCTCTCCAGGTCCCACCCGTCCTCGCCCTCCCATTCGTCGGCCGGGACGG 
CGTCCACG ACCTTCAG CCTCCTACCCGTG AG CCCACCGTCAGTGGG GATCACG 
TACGTCCCCGGGAGGACCCGCTCGGCCCACCCCACGCCCCGATCCCTCACCA 
GGTCCTTGAGCCGGACCCTCGAGATCGCCCTCGCCCTGGGATCCACGGACAG 
5 GAGCACGGTACCGTCCCCGAGGGCCCTGGCGCGGACCTCGAGCCCCAGCCTC 
ACCTCGACCGGACCGTACTCGCGACCCAGCGTCCTCAGGACCCGATCCCTGAC 
CTCCCTCCAGTTACCGAGCGCGTACACGCCCGGGATCCTCTCCCCGTCGAACC 
TCCCACCGTAACAGACCTCGAAGAAGTCCCGGTCGCACAACAGGGAGTACCCG 
GTGTCCAGCTCGAACCCGAGCCCCTCCAGGCCGAGGCGCAGGGCGGCCCGCA 

1 0 CCGCGTAGGCCCTGGCGGTGGGGGACAGGTCATCCCAGCTCACGCGCTCGCC 
CCGATCTCCGGCCGAGTAGACGACGGTGTCCACCTGGAACGCGAACTCTCTCT 
CCCTCAAGTGGTCCTTCACGGCTCCGCGGGCGGCCCCTCGATCGTGGTAGTCC 
TCCCTACGGAGAACCTCGAAGTCCATCCGGACCCGAACAGCGTTAGACCTCCA 
GGGCATCCCACACAACCCCCACGTCCTCGGGGTCGAATTCGAGCGGCTCGGG 

1 5 CGGGGACTGACGCGAGACCCCGTCGCGGACCTCGCGGATCCGACGGTCGACC 
G CCTCGAG CAG GCCACCCCGGACCCTGCTCAG GACGGTCAG G ACCGGGG CCG 
ACACGGCGTCGAGATCGCGCAGGAGGACCGCGTCTCCCTTCCACCTGAACATC 
TCCCTAGACAGCGAGCCGTCCAGGAAGCGGCGGAGCACGGGGACGTCCACGG 
CGAGCGCCCTCCACTCCTCCATCAGGTCCAGGATCAGCCCCGGCCGCCTCCCC 

20 CTGGGACCGTGGAGGAACCCCAGGAACGGCTCGAGCCCCGCCGCCACCGTCC 
TCGAGAGCAGGACCGGCAACAGCACGCCCGCGTACCCGAAGCTGATCGCCGC 
GTTGAACGGGTCCCTCGGGGGACGCCTCGTCCTCCTCCCGGAGAACGCCCAG 
TCGGGTAGGACCTCCGCCAGGGCCCGGAAGTACCGGCAGGCCGCCCTCCCCT 
CGTAACCGCGCAGCGCGTCGGTGGAACCCGCGTTCAGCGCCCTCTCGGCCTC 

25 GGACCTCACCTCATCAGCCGCGTCCTCTAATCCGGTGATCCCGGTCTCATTGG 
CTAGGAACTCGAGGACCGCGGCCCTGGCCAGGATCGAGGAGGCGATCAGCGG 
ACGGGCGAAGGCGAGACGCGCCGACGGTTGTGAGGCGATCTCGTACTGCTTC 
AACCTCAGGGTCGCGTACCGCTCCGAGAACGGTACGGTCACGCCCAGGATCC 
GGTTCCCTCCGAGGTACACTATCGGGACCTCGTTTCTGAGCGCTAACCGCACG 

30 GCCTGGGTCGTGATCTGGGCTCCACCCGCGATGATTATCCCGGTAGTACGGAC 
CGCTGAGTACTTGCTCTTCCCGATCCGAAACGCGTCTTCTCTCCTCTCGATCTT 
ACCCCTTCTCAGGAAGATCACGGTGTCGTTCGGGGCGCCCATATCGGACACCC 
CACCGTCCAAAGAAGGTAGGTTACGGGTTGATATTATTTACGCCTTAGTTTGAC 
GAAAATATCAGTATATATATTATTTTTATGAACGATTTCTCGGCGCTCAAGCCTTG 

35 AAACCGGGGAATTCGAGGTGCGGTGATCGCCTGGGATCGGGATCGATTAACGC 
AAACAGCTTATATTGACCGGACATATGCTCGCGTCGCGGCGCGTTCCTAGGACA 
TGATTACACCAGCGTACAGGACGCTGAAAGGTTGGCAACTACGCTCGGAAGCC 
CTGCCTGTCGACCCCGATGGCTCTACACGCGCGGTACGACGGATCGACGGACT 
CCGGGCGTCTTCGGGTTCGAGACTTCCCGCCAACGACATCTTAGTGCCGAGCC 

40 CGGAGGCGGACAACGGCCCGAATCGTCACGTGTCACCGTAATCGCGTGAACGA 
TCATCCTTGAACTATTATCCACACTATCTCGAGTTTAAACTGACACTAATTAGTTA 
TAAAACGACTATAATTTTATTACTTAATAGAAATAAAGTTTTGAAACCTGTAATTAC 
CTATTTTAACTATTAAGTTAATTGTAAGAGTTACGATTCTGACAT CGAGG TCATGA 
AGCGTGCGATCGAAACCTCCGTACCTCGAGAGTTTCATTAC CCAT TTTATCACG 

45 GACGTCCACGGCACGTATCTTGCGCCGGGTTTCATTACCCATTTTATCGCGAGT 
TAATCGTGAGGCTCAGTGTGAGTTCTCGGATGAAGACTGAGAGATCGTTGAAGA 
C I I I I I CGTTTCATTACCCGTATTATTGCGGGTTAATTGCGAGACTAGACCTATG 
TGCTCTGTTATAACCCATGCGTCGGTGGTCGTCATGTTACCCCGTTTCATTACC 
CGTATTATTGCGGGTTAATTGCGAGGGCGGGCGGTTCTCCCGGAGGATCACCC 

50 TTTACACTCCGAAACCACCGAGGGGATTCCCCATCCCTGGCCCACCAAAACCA 
GCACATCAGTTTTATTTAAAGATTATCCCGATTCCGCTGAACACTTGATCATACT 
AAAATCCAACACTAATTCGTTTCCATTTAGTCGAAAGCTTAATATACAACATTGGT 
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AATACCGAAAATCATAGTTTCTTCTGATGAGTAATTAATAAGTTAACTTAATGAAG 
TAATAATTACATAGTGTTGATGAACCGCTTTGATACCTCGTGAGAATCACAATTC 
TTTG CTAACGGTTAG AATCGTTATCCCTTCG AAG CGAAGTAAGGTGCAG G ATTC 
GCACTATTAAAGTG.CACTAGTTGGGCTATAGCCAAAGTCTAAGCGATATCAGTA 
5 AGTATGAGTAAATAGAGTAATACTCAATACTCAAGCGCCCCAGAACCACCACCT 
CCTACGGGGAAGGACCAGCCTTTCCATCCGGTTAATTAACTCGATAAAAAGTGA 
GTATGATGTAGTATTATAATCATCACGTATTTATAACACCAATCTCACCACAGGC 
CCGCGACCCGACTTCCGAGTCGTCGACCTTCATCCCCGATTAGCGCCCGCCGT 
TGCCGTTCAACCTTCGGGTAGGAGGGTGATCCGACCGAGGTGAGCGCGTCTTC 

1 0 GGGCCTCACGCTCTCGACGTCGAGAAGGGGCGTCGCCGAAGCGGCTGGAGAT 
AGTAGCGGGGGACGGGTAAAGATCGAGGTGGCGGAAGCGATCGGCGTGTCAC 
ACGCGGGCTCTGCACCTCGGCGGGATCACGGGCGGTACCAGGACCGGGAACC 
CTCGCTTGCCGCCCTTCTCAGGGGGTTTCTCGGGCGGCTGTTCCGGCGGGCTC 
TCCGGTGGGTTGCTCGGCGGTGTCCGACCCTGCCCATCCCGTCGCCCTCGCTC 

1 5 CTTCACGGTGAACGACAGCCGCTCCCTGTACTCACCGTACGGCCCCTCGTACC 
TCACGATCAGGGTGTAATCGCCGGGTTCCTCCGGCGCCCGGAACCTGAACATC 
ACCAGGCCACCGTCGACGTATCCCCCGGGTAGTAGTTCCACCGCACCCAGGTC 
GGTGACCGACCCACGTTCGTCCTTCAACTCGAACCTCAGGACGCCCTCCTCCG 
GCCAACAGTCCCACGGCCACTCGTCCGCACACCAAGGCCCCCACCAGTACAGC 

20 CGCGGTCGGACGAGCACCGTCACGTCGGAACCGGCCTCTACGGGATCGGGCG 
TCAGCGAGATATCGAAGATTACCCTCTTCTGCCTGATCTCGACCACCATGACCA 
CGGGTACGTACGGGAACCCGAACCTCTCGACGACCCGCGGCCACTCCGACCG 
TACTACCTCGGCGCGTTTCCGCTCGTACTCCTCGTACGACATCTTCCGCGGGTC 
GATACCGACGACGTCGATGGTGACGACGTCTCCCAGCGCCAGCATCAGGTGGT 

25 CCATGACGTGGACCTCGTACGACGTCCAGGGGGCGCCTTCAGGGACGTGGGT 
GAAGACGCCGTCCGGCCACACGAAGAGCTCGACCTTGACGCTCAGCGTCCTGA 
GGGCGCAGTCCAGACACCACGCGGCCGGGTACGGCTGTACCGGGACGGGCC 
ACTCGACGGCTCCGATATCGTACAGGTACTTCAGCTTCACTCCATAGGGGAACG 
ATATGCCCTCACCGTTCCAGACGGGTTCTACCATCTGGAGGTCCGGCACCCGG 

30 TGCACGGCTGGTATCCTGAGCTCCAGGACCAGGGCGGAGTCGTGGGCCTCGG 
GCGTCACCCGGAAGTCGAGCTGGGTCCACTTCCAGGTCTCATCTAGGAACTCC 
CACGTGACCTCCGAGCCGTCCGCGGGTTCTACCCGCTCCCATTCCTTCCAGAT 
GATGTACATCCACTCCTCTGCCGGCGGTACTTCTTCCGCCTCACCCCACTCGAT 
CTCCGGGTAGAACCTCGCCTCGAGGACCTCCGCGTCCGGCGGCAGGAGCACG 

35 TGCAACGTCACCGGCTTCCCGGGGTTCCTGGTACTGATCGCCGCGATGTACTC 
CGCGTCCACGTAATCGAGGACCTTATCGCCGTGCCACGTAGTCTCTTCCTTCCA 
GTGGACGTCCTCGACGATCAGCCAGCTCTTCACGCTGACGTCCGGGAGCACCT 
CCGGGTCCACCCAGACGGCACCGTGACCCGGTAGCGGTAGTAGGATGAGGGC 
GACCGGAAGCACCGTCGATGGGAAGGCCCGCCTCATGCCCAAGCCCCGGGCG 

40 GTGGGCGTACCGGGGAGGTATGAAAATATTTTTCGTACAGGTAATAGCGCGGG 
TGTTCTCGGACGTGGGTCGTCCCGCACGGGATGCTCCGATC CGAG CCGGTATC 
CGGGGTTCGTCACCGTCCAGGGGTTAGGCGACCCGCAGCTGTTTTCCACTGAG 
TCAACCGACCGACGGGAGGCCGCTGAAACCGAGCCTCGGAACGGTTACGGTTT 
CCTCATCAACGGAACTGGTTTTGAGAAATCGAGGGTGTGTCGCGCGTCGTTAAC 

45 ACTCCGATGGGATTACTACCCTTATAACTCGGGACGGCCACCTTGGTGTCCCTA 
TGCCGGTGGGGGTGACCCGGTGGAGCGGGTGGCCCTGGCGGGGCTCCTCCA 
CGATGTCGGGAAGCTCCCGCAGCGCTCCGGGGAGCGCGGGAGCCACCAGAAG 
CTGGGCGCGGAGCTGCTTAAAAAGGCCTTCGGCGGTCGGGAGCGGGAGGACG 
AGACGCTGGGCCTCGCGGTCCTGGCGGCACGGTACCACCACTCCGACTCGCT 

50 CGGGGACGCTCGGCCGAGTGACCTGGAGGTCCCGGAAGACTGGGGCCTGGA 
GCTGGCGGTCGTGGCCCTGGCCGACACCCTGGCGAGCGCGGAGCGCGGGAA 
CAACGAGCTCGACCGGGAGGAACCCCGTGGCGATCACCGCGGGTACTGGACC 
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CTGTACAACCCTTGGTACCGGATCTGGGAGGCCTTCCGGAGGCGACTGGGCG 

GCGAGGTCCCGGGCGGCTGGGGCTGGACCGAGGGGCGTCCGGAGTTCGTCC 

CGGACGAGCTCCCGCTCCTGCACCTCAACGTCGACCCCCGGGAGTTCGAGCC 

CCCGAAGGTCGTGGAGGAGGGTGAGGGTTACCGGGGGCGCTACCGCGGGCT 

GGCCGGGAGGTTGACCGAGTGGTTGAAAGGGCTCGGTGTCCGGGACCATCCG 

CACCCGTTCGACCCGGCCCGGGTGGCGATGGAGGTCACGACGTCGCTCGTCC 

CGGCCCAGCACTACATCCCCGAGGGCCGCGACCACATGCGCTCGATCACGCT 

CTACGACCACTCGCTCCTCACCGCGTCCCTGGCCTCGTGCCTGTGGTACCTGG 

TCGAGGAGGGTCACCTCGACGGCCCGGAGGATAACCCGTCGGAGGCTTACCA 

CCGGTTGAGGGACGGGTTGAGGGAGGGCCGGGGCTCCTTCCTCCTGGTGCGC 

GGGTCGCTCTCCGGTATCGGCGAGTTCATCCGCTCGGTCCGGCGCGCGTCCC 

CGCTCGAGGAGAGGAGGCGTACGGCCTCGTACCTCAAGATCATCCGGGGACG 

CTCGGCCTTCGTGGACCTGCTCACGGCGGGCGCGGCCTGGACCGTCCTCCGC 

GAGACCCTGGGTCGGGACGCGCACCCCGCGTTCCTGCTCCGGGCGGCGGGT 

GGCTCCTTCACGCTCCTCCTGCCGAACACCGAGGAGGTCCGGGAGGCGCTCG 

AAGCGGTTCG GG AAGGATTG AAGCGGTCGGTGTCGGAG GG CAG CG ACG GG GT 

CCTCTCCCTCGGGCTGGCCTGGGTCGAGCTGGACTGGGACGCCCTGATGAGG 

AGGGAGCGGTTCAGGGAGCGCGTGGAGGAGCTGGGTCGCCGGGAGTCGGAG 

GACCGGCGTCGCGCGGTCCTGCCGGGTCGGGGGACGACGTCCCGGGTCGAG 

GAGCCCTGCCCCGTCTGCGGGAGCCCGGTCCCGGAGGATGAGGGGTGCGAG 

CACTGCGAGCGGCTGGGGGACCTGGGCGACTCCCTGGTCCGCCGGGACGAG 

GAGGACCGCCCGGTGTTCGCGGGTTTCCTGGTCTACGAGGATCGGGACGGTT 

CCGGGGACGGTGGGGATGTCGTGCACGAACGCGACGGGCACCGGTACCGCGT 

GCACCACGTGACCCGCGAAGGGTTGGGCGGTGCCGTCTCGGTAGGTGGACTG 

CTCCTGGTGGATCCGGCGCACGTGGAGGAGGCGCTGAAGTGTGCGCGGAAGG 

CGGCAAAGGAGGGGAAGTCTCCGGCCCGGGTCGTCATGTCCTACTTCCCGTG 

GTACGCGGCTACGAAGGACGACGTGCCGGAGTCGGAGGGAGAGGAGGGGATC 

GCGACGTTCTCGGGGATGGCGGAACGCTCCCCGGGCGCGTCCCTGCTGGGGT 

TCGCGTACGTGGACGTGGACAACCTGGGCGAGTGGGTGAGGGAGGCCGCGG 

GCGACGCGTTCGGCGTACTGCTTTCGATCTCCAGGTTCACGGACCTGGTCTTC 

CGCCACTGGGTGAACGCGCTGGGGTTCCGGACGGTCGCGGAGTTGCTGGACG 

ACGTGCCGGGACTCGAGGTGAGGCTGGCGGACGGCGGGCGGGAGCTCGACC 

CGCCGGAGCTGCTACCGAGGTTCGGGGAGGACGGGGAGCCCGAGCCGGAGC 

ACGGGGAGGACCGCGGTCGGCCGTTCCTGTTAGTGTACTCGGGCGGCGACGA 

CCTATTAGTGGCGGGCGCGTGGAACGAGGCGTACTCGCTGCCGTTCGAGGTCT 

TCCTGCTCTTCTCGCACGTCACGGGTTACCTGCCCGTCGCGTCCCTGTCCGGG 

GCGGTCGTGCTCACGCGGAAGAAGGCCCCGTTCCACCTGGTCCTGCGGGCGC 

TCAAGGCGCGGGAGCGGGAGGCTAAGCGCGCGGGTGAGGGCGACGACCCCG 

TGCGGGTGAGGCTGGCGCCGAAGGGTTACGTTTCGCTGTTGAGGTTATCCGTT 

TCTAAATCATTGAATGTCAAAGAATTGGAATCGGATAGCGAAAACCAGGATACAC 

ATCCCGTCCCCGGACCCGTGCGGTTCGACCTGGCCCTCGCCGCGGTGGACAT 

GTTGAAGGACGTCGTGGGCGCGCTCGACCGGAAGGCGCGGGCCTACCGGCTG 

CTCCGCGCGCTCCGGTCCTGGTGGGGGCGCGGCGACGTGGGAGCTGCCTCG 

GCGCTCGCGTACGTCGTCTCCAGGATGGAAGACGACTCGGGGGTCGACCTCTC 

CGGGACGCTCCTCTCGGTCCTGCCGGTTAAGCCTCCCGAGGACGCCGAGCTG 

TACCCGGTCGGCCTGTTCGACGTGGCCCTGATCCCGCACCTGATCGCGAGGAG 

GGGAGGATGAGATGGGCGCGGATCTGAGGCCGGCGGAGCTCGCGGAAGAGTA 

CCTGTACAAGCCGGGTCGACTGGACAGGAACCGTAGGGAGGACGCGGAGCGG 

AGGTTTGAGAGGTTGCTGAACGACTTCAAGGCTAAGAGGATACAGCTGAAGCC 

CTCGGACGACGGGCTCCTAGAGCTCGCGTTCTTCACGGCACTGGTGTCGTTGA 

ATGTCTCGAACTCGCAGCTCAGGCGGCTGTACGCCGAGATCACGAACGTCCGC 

AACGAGACCAGGAGGGCCAGGGAGGGGAAAGGGAGCTGGGAGGACGTGGTA 
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GCCGCCCTGGGCAAGGCCCGCGTCGTGCTCGCGTACACGAAGGGTCGGCAGG 

GGAAGGAGTTCGAGGGCCTGTACGAGGTCCTGGACGAGGCGCTGCGTAAGGC 

GACGAAGATCGTTGAGGACTCGGAGGACGACGACGTCCGGAGGCGCGCGATC 

GAGGCCCTTCACTTCCTGGCCGAGGGCATCGTCGCGTTCCACCGCTTCCTGGG 

CGGTAGGAGCTGAGGGGGGTCGAACGTGGTCGGTATCGGCGGCACGATCACG 

CTGGTCGGCGAGATCCGGCTGAGGACGGGCACGCGGATCGGCACGTCCGAGG 

AGGAGATCGAGATCGGCGGGCTCGACAACCCCGTGATCAGGGACCCGGTGAG 

CGGATACCCGTACGTCCCGGGCTCCTCGCTGAAGGGGCGCGCCCGGGCGCTG 

TTCGAGCTCGCGTGGATGAAGAGCCGGGAAATCGAGCCGGACGTGTTCTTCGG 

CGCCCACCACAACGAGCGCCACGAGTGCGGGTTCGTGCGGCGGGAGGTGTAC 

GAGGAGGCTAAAGAGTACCTGCGCGAGGATCCGCCGTGGCTGGAGAACGGGA 

CGTGTCCGGTCTGCCGGATCTTCGGGTCGGCGGGCGACGGGATCGGGTTCTC 

GGACCCGGGGAGGCTGGAGGACGAGCGCCGGGGACTCGGGTACGATCCCTA 

CGGGCGGTACCGGGACCCCAACGACGCCCAGGAGCTCTCCGGGGTCGTGGAC 

GTGAAGAAGGAAGCGCGCGTGGCCTTCAGGGACGCCCACCCGACTACCTACA 

CCGTTAATGACGTCTTCGAGCGGGCGGGCGAGCCCACGGAAGTCAAGCACGA 

GAACGCGATCAACCGCGTCAGCGGTGAGGCCAACCCGCGCTCGATGGAGCGC 

GTCCCGAAAGGTTCGCGCTTCGGTCTGGAGGTCGTCTACCGGGTCGAGGACG 

GGGAGGAGCTCGAGTCGGACCTGAAGTACCTGATGTCCTCGTTGAAGCTCGTG 

GAGGACCAAGGGATCGGCCACAGCACCTCCCGGGGCTACGGCCGCGTCGAGT 

TCAGGATCGCCGCCCTCTGCGCGCGGTCGACCGGGTGGTACCTGGACCCGGG 

CGCGGGCGAGGGGTTCCCGGAGGAGGAAGACAAGGACGAGGCCGCCGACGA 

GGTCACGTACCTGAGTGACCTCGAGGCCGAGCGGTACGAGATCGTGATCCGC 

GCCCGGGACCTGGAGGACCGGGCGTACCTGCGTCCCGAGGAGTGGGTGGAG 

CGGCTGGACGAGGTGGTCGGCGAGCTCCCGTGGGGCCGATGACGTGGAGCTG 

GTCCTGGAGCTGTCGCTGGGTCGGTTCCGCGCGGGGGACGCTATCGAGCGGA 

CCCGGACCTCCGTCCCCGCCCAGACGCTCTTCGGGGCGATCCTCGGGGCGAC 

CCTGGAGCTCCTACGCGGCGACGGCGAGGACCCGGACGTCGTAAAGGAAGTC 

CTAGACGCGCTGGTCGGCGGCCTCGAGCTCACGGACGCGTTCCCGCTGGACC 

GCGGGGGCGAGCCGCTGCTCCCCGTACCCGAGCACGTCCGCCGGGAGCTCTC 

GGACCCAGAGCGATACGGGGAGGTGCTGAGGGAGCTCGCGGGTGACGACGTA 

GACACGGGGACCCACGGGCTGGTGACCGAGCCGGAGCGCCTGCCGCTGTCCC 

TGTTCACGGATCTCTGCGTCGAGGGGTCGCCGACGGATCCGGCGACGCTGAA 

GCGGCTGCGGGAGTGGCTCTCGGGGGAGCACGACCCGGTCGTGGGCTCCGG 

CCGGCTCACCCACGCCTCGGTCCCCAGGACGGGCGATGACACGACGCCGTTC 

ACCCTGGACTACGCCAGCGGCCGCGGGATCGAGGGTCCCACGCACGTGGCCT 

TCCTCAGGTACGATGGGAAGGAACCGGACTACTACGACGTCGAGGCGCTGCTC 

CGCGCGGTCCTCCGTTATCTCAGGGACGCGGGGCTCGGCGGTGCCAGGTCCC 

GGGGCGCGGGTGAGGTCTTAGAGGCGGGGCTCAGGGAGCCGGAAGGCGAGG 

AGAAGCTGCTGTTCTCGCAGCGGATGAGGGTCGAGGAGGGCGAGCCCGCGAT 

CACGCTCTCGGCCTGCGCACCCGAGGGGGACGCGGAGTTCTACGGCCGGGTC 

GAGCGGAGGGGCCTCCACTACGCCCGGGTGGGTCCTTTCGTGACGAATTACC 

GGGTCCCGCGCCACTACCTGGCCGCGACGGGTTCGTACTTCCCGGAGTGGCC 

CGGCGCGGAGAACCTCAGGTTCGAGGTCCCGGAGGGGCTGCTCCCCGGGTTC 

CTCCGGGGCGACCCGATGTACCGGGGCGGGTACGAGCTCGTCGTCTACGGTC 

GAGGGTTCCCGGTCCGGGTCAGGGCGTTGGGGGACGGGGATTGACCGTCCTG 

CTGGTCCGGAACGTGGGCGTGAACGACGTCCGGGTGGACGGCGAACGGGTGA 

ACGAGCCGTACTACGTGCTCAAGGAGCTGGTCGAGTCGGGCGACCTCGACGG 

CGTGTCCTTCCCGATCCTAGAACGGGTGCTGGAGGAGCTGGAGCCCGACCGG 

ATCGTCCTCTTCGCGACGGACCAGGATCCGGGATCGACCCCGAGGCATCTGAA 

GGCCAAGGACACGCTGTACGTCGCGGAGGCTATGCGCGAGCTCCTCGACGTC 

GAGGTCGAGGTCCGGGTGATCCGCGAGAACCCGTCGGACCACGACGCGATGC 
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TGGAGCTCTACGGCCGGGAACTCCCCGAGGTCCTGGACGGGGCCGAGGAGGT 
GTACCTGGACGTGACGACGGGTACGCCCGCCCAGTCGCTGGCCCTCGCGCTC 
AAGGGTCTCGAGGTCGAGCCGGACGCGGAGCTCGTGTACGTGTCCGAATCCA 
CCGGGACTACCCGGATCCGCGTGGGCGACGAGCTGCTCCGGCGGATCGCGGA 
5 CGAGCTCCTGGAGTACGGGCTGAACGACCCGGCCGCCAGGGTCCTGTCCCAC 
ACCGGGCTGGACGACCTCCGTACCTACGCCGAGGCGCGGGCGGCCGAGGAC 
CGGTTCGAGTTCGAGCGGGCTCGGGAGCTCTACCGGGGGCTCCCCGAGGACT 
TCCTGGACGTCTCGGATCGACTGGAGCGCGTGGAGCGGGCGCTCTCGGACGA 
TCCCGTGGAGAGAATGGCCGAGCGCACCCGTTACGTCCTGGACCGGGCGCTG 

1 0 ACGCACCTGAAGCGTGGCGAGTACGGTGAGTACGTCCTCCGGACCTGCGTCG 
CCCAGGAGATGATCCTGTGGACGACCTTCTCCGCGGTCTCCGGTCGCGAGCCT 
GACCCGGACGAGTTCGTGCGGCACGCGTCGCGGGAGGCGGACTGGGATCCCA 
AGTACGGTAACCTCGGGGACTTGATCCGCAGGGATCCGGTGAGCACCCTAGCT 
CGCTACCTCGGGGACTACCTGGAGGACCTCACCTCGCTCGAGGTCACCGACGC 

1 5 GGGTCGGGCGGCCGCCGTGAACGCCCTGGCCAGCTACTACGTGGTTAAGGGG 
CTCAGGGAGCTCCGGGACGACTACGCGCACCGGGCGATCAGGATCACGCTCG 
AGGATGTCCGGGAGGCCCTCGGACGCTCGCGCGTGGACTCGGAGTACTGGGA 
GAGGAAGCACGGTCACGGCCCCGACTTCAAGTTCCCGTCGGAGGAGGACGAC 
CCGGAGGCGGCCGTCGAGGCCCTCCGGGAGTGCGTGGACGCGATCGAGCGG 

20 GCGGTGGGTCGATGAGCGGGCTCGAAACCGTCGAAGTCCGGCTGGAGGTGCT 
CACGCCGCTCCACGTCGGCGTTCCCCGGGAGGAAGAGTTGGTCCGCGGGCTC 
GACTATCGGGTGGACGGAAACCGAATCCTCGTAGTGGACTTCACGACCCTGCC 
TCCGGAGCGGGCCGAGCGCGTGCTCGGGGCTCTGGAGGGCGGGGACCACGC 
GGAGGCCGAAGGATACCTCGAAGGCGCCGAGGTGCTCAGGGAGGTGGAGCTG 

25 AGGACGGGGGGCGTCCCGGACCGGTTCCTCCCGACGTACCGACCGACGCGG 
GTGGACGACCCGTGGATCCCGGGCACGTCGGTCAAGGGGGCGCTGAGGACCG 
GGCTCCTCCTGGCCGCCCTGAAGCGTCTGGACGGGCTGGGTACCGACCTGAG 
CACGCTCACCGATAGACTACCGCGCAACCCGAAGAAAGCCGCCGTGGCCCTCG 
ATAACAGGCTCCGGGCTACCGTCTTCCAGGGTG GGAC GGCGAGAAGGAGCTA 

30 CCGCCGTAAGCCGAACCGCGGGTGGCCGGAGGTTTTCCCCCACGCGGACGTG 
CTGCGGGCGCTGAAGGTGGAGGACGCTAGGCCCGTCGGGAAGATACGGACCG 
CGGTGTACCGGGCGGAGCTGCACCCGAAGGGTAGACCGCTCGACGCCCGCGA 
GTTCGTGGTCTCCGGGACTTTCGAGCTCGAGCTCGGCACGGACCATGGCGAGC 
TGAAGCGCGTACTCGACACGTGGGACAGGGTGGAACTGCCCCGGCTGCCCAA 

35 GCCCGTGTTCCGTTTCCTCCGCGATGTCAGGAGCGGGCTACGGGACTTCTGGG 
AGGAGACGCTGGAGAACCCCGAGACGGTCCTCGAGCGCGCCCGGGAGGGCT 
GGCGTGAGGGTCTAAGGGCGCTGAGCGAACGGTTCCGGGTCGACGTGCCCGA 
CGACGCGGACGTCCAGCTGGGGTGGGGAGGCGGCCGGCTCGTGAAGACCGC 
GCTCCCGCTGGCGGGTCGGGTCCTGCGGGGTCCGCTCGATCAGTTCGCACCC 

40 CAGACGGTTAAGCTCGTGGACGGCGAGGTCCCCGGGCTGGTCAGGGTCGTGG 
AGGG CGG GTG ACGCGGG CCGCCGTG ATCACACCCG ACCCG G GGTAACTTATT 
TTCCGTCACGTTGTGTGCCCGATGACGACCATCGTCGGGCGGCGGGGAAACC 
GGCCCATGAGTCGCCCGCGCCCGGGATCCCGCGGCTGGATGCTGATGTCCGA 
GGGCGTCTTCGCGCTGATCGTGATCTTGTTGACCTTCACGGCGACGGTAGGTT 

45 CGATCCACTTCAAACACACCCATCCCAGGAAGCAAAACAGGCTCACCCGCCTGT 
CGCACGCCAGGTGCATCGTGGTCGTGACGGAGGACCTATGCGGCGGGTCCAG 
GTACTCGGTCCGGCTCGCCGAGATGCTCAGGAGGAGAGGTGTACCGATGACGT 
TCGCCGTCCCGGCCTGGGAGGCCTACGCCTACCCCGACCGGATGAGGAAGCT 
GCGCGAGCTGGGAGGGGACCTCATCAACCACGCCAACGACGGCGGAGCGTCG 

50 TACGCGTTCCTGGGTCGCCCGGGCAAGGTGGCGGGGTTACCGGTGAAGACGC 
AGCGCCAGATCATCCACACGACCCAGAAGTGGATCCACAGGGCCACCGGCGTA 
CGACCGGACGCGTTCAGGGCGCCCGGCCTGGCGATCGACGAGAACACGTACC 



523 



WO 03/076575 



PCTYUS03/06664 



GGGCCCTGGTGGAGGAGGGCATCTGGGTGGATTCGAGTAAGATCTACACCAG 
GCCCGGCACCCGGGGGGGCGCCCAGGTGGATCGCGATCGACGGCCACCGGA 
TCCTCGAGGTACCCATAGCGTGCTACGCGGAGTGGCGGTACGAGCGCGGGCA 
GCCGGTGGAGCCGGAGTTCCTGTGCTCGTTCGCCGACGACCTGTTCGTGCGTC 
5 CCAAGATAGCGACCGGTCACCCCCGAGGAGGCGCTGGAGAACCTGAAGCGCG 
GGTTCGACCAGTACTACCGGCACGGCCGGCCCGGCAGGCCCACGGTGTTCGT 
CGTGCTCTTCCACGAGCACATCACGGCCAACCCGAAGTACTGGTGGATCATCC 
TCGAGTTCGTCGACTACGCGCGGTCCCATCCCGGAGTGGCGTTCGCGACGATC 
GACGAGTTCGCCGAGTTGGCGCGTCACGGGCAGCGGTTCACCGCGTTTTGATC 

1 0 GCCGGACGCCCACCGCGCGTCCGGGTCGTCGATAGCGTGTGTCGTCGTGCGG 
GAAGCCGTCGCTCACTCTCAAAACGTTAACATACCGTGATCGCCCGTGTCGTTC 
CGTATCGAAGCTCGACGGTTTCCGGTTCTCCGCGGGGGTGCGTACCTTCCCCC 
CGCCGTCGAGTTGAAGGGTGTGACCGTCCGCTTCGAGGGCTTGACGGCGCTG 
CGGGACGTCGATTTATCCGTCGAGGAGGAGTGTGGGAGTTCCTCGCGGGCAA 

1 5 GTACCTGGCCACGTGTCGCCTACTCGCGCGTGGCCTTCGGGATGCGGTACTTC 
CCCTCGGCTGAGGGCTGGGGCTTCGTACTGCTGGGGACCGTCGCCTCGGCGA 
GCGTCGGGGCCCTGGTGGCGCTGCTATGCCGGGAGGAGAAGTCCGCCAGCGC 
CGTGCTCAACGCCGTCGCCTCCCCGGCGATGTTCCTGGGGGCGGTCGTGGTC 
CCGGAGAACCTGGTGCCGAGGGTCGCGTTCGAGATCTTCCACCGGTACCCACC 

20 CGTGACGTTCATCCACGCGCTCCGGGCGACGGACCTGTACGGTAAGCCGGTA 
GCGGTCGCGGACGTGGTCGTGGGGACGGTCCTCACCGCGACGGTCTTCGCGG 
CCTCGGCCCTGGTGTTCCGGAGGGCGGCGAGGGAGCTGAGGTGTCGTAATTC 
GGGACTATAATTCGAGCTCTTCCCCCACCCCGGGGCGCTCGCACTCGATCCCC 
CACCGCTCGAAGTGTCTCGCGTCGCTCGGTCGGAAGTAGTGACATCCTACCAC 

25 CCGTCCCACCCCCAGCTCCCCGAGCACCTCCGCCACCTGCCGGATCCGCGCC 
GCCCCCGGGTACCGGCAGAACCCCGCAATCACGGTCTCGACTTCCCACCGCTC 
GCACACCCACCGCACCAGTTCGACCAACTCCCCGGGCTCCCGGGCCGCCAGC 
AGCACCTCCTCCGACTCGAGCAGCAGACCCACGTTGTTCGGCCGCTCCACCGC 
GAGCACGCCCGACACTACCTCCTCCCTGTTCCGTACGCGGTTCACCCGGCGCA 

30 CGTCGAGCTCGGAGGACGGGGACGCGAACACGGTGATCCCCGGGTTCCCGTC 
CAGGAGGCCCGGGAGCCCGCCGACGTGGTCGTCGTGGTCGTGCGACACGATC 
ACCAGCTCGACGTCGCGCGGTTCCACCCCGGCTTCCTGGAGATTGTGCAACAG 
GATCCTGTCCCTGCCGCCCGCGTCGAACAGCAGGCGGCGACCCTCCAGCTCC 
ACCAGGCAGGAGAACCCCCACGACGGTCTGAAGCCCCTCCTCCCGCGCCGGT 

35 CGTCGTAGACCAACACCACCCGCACCCGACGCCTCACCCCCAGGAGCGGGAG 
GGTCCGCCGTTCCACGCCCGCGTCCCGATAGACGATCTAGGAGGATGCCCTCG 
GGCGCACACCCCTCCGGCCCGCGCTACGTGGACGTGTCAATCGAGGGCGCGG 
GGCTCCGGAGACGCGAGCGTGCTAGTCTACGGGTGGCGCGTGGTCGACGTCG 
GCGGCCTGGAACCCTCCACGCTCCTCACCTGGATCGCCACCTACGGCGGTCCC 

40 CGCGGCCGCTGCACGTTCGTGTTCTGCCTTTCCCTCGGGGCCGAGACCCCGTG 
GGTGCCCCCGTACCCGGATGTCACCCTCGACGGCCTGCTGGGGACTTCCACGT 
CCCTCCTGACGGCCCTGCTCACCCGGGCCCTCGGGGTGCCCCCGGACGTCTT 
CAACCGACCGGTGCTCGCCCCGAGGCTGCCCGAGCGGTACGCGCTCGTCGGT 
CTGGCGGCCTGTCTCACGGCCCTGACCACCCGCCACTACCTGGGTCCGCTCAT 

45 CTACGCGACCCTCGGCGTGTTCGTGCCCGAGGGGTGTTCCTCACCGGCGTTCC 
GCTCGCCCTCTGGGGGCTCCGCCTGATCGCCGCGGGCACGGGACTGCCGCTC 
CCCCTCGTCGGCGCCCTCGCCTGGCTCTTCCAGTGGGTCTTCGACGAGAACGA 
GGAGCCCGACGTCGTCCCGCCCAGTTACTGGGTCCTACCGCGAGTCGTCCTCT 
CGAAGCCGCCGACCTGGTACCTGGAACGCGCGCTCGAGTCCCCGGACACGCT 

50 CCTGGACTACCTCCTCACGGGCGCGGTCGTCGTCAGCCTACCGCTGCCCCTCA 
CCCAGCTCGTCTGGGTCCTCCTCGGCGGACCCACCGGCGTGCTCGAGATCCTC 
GACTACCTGGTCCAGCTGATCGGGGAGATCATGGAGGACCCCGGCCGCACCTT 
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ACCCGAGGTGATCCTTTGGTTCCTGCTCCCGGTACTACCCCACGTCGTCCACGT 
CCCGACGTGGCTCGCAGCGTTGGGAGGGTTACCCGCGCTCCTAGCCCACGCG 
GGCGGTCTCCTGCTGGCCCCGCACTTCCTCACCCACGCGCCCGCGGTCACCTT 
CGGGGCGACCGTCACGGTCTCGAGAGGCGGATCGTGTCCGACCGGCGTCCGG 
5 AACGTGTCCGCGTCGGGCCCGTCTCCGTGACAGCTTCCATGTCGCTCGGGATC 
TCACGACGGGTGTAGCTCCGACGGGAGAAGTGGAGTGAACGAGTCGGTCAGT 
GTCCCCGCGGTGGACGTACCGATCGCCCCGACGGTCGAGCCCACGCACCGGC 
CGGCACGGCCTTTAACGCGCGTCGGGGTTCGAACCCTTTATATTATCTTTACTC 
AGACATAACCCTCCAGCTTAAACCACTCCCAGACCTCAAACCACCAACTGTCAA 

1 0 CACAACCTCACCAACTCGAGGATACCGTGAGTGGGGGTGGGAGCGCGTGATC 
GAGAAGGTGTTGGCGGATCTCAACAGGGTGGCGGGCGTCAACGGCTCGATGG 
TGGCCTCCAGCGACGGGTTGGTGGTGGCGGAGGCGGTACCGCCCGAGGTGGA 
TCCCGAGATCGTGGGGGCCATCGCCACCACGGTGTACGGTTCGGGGGAGCGC 
GTCATCGAGGAGATGGAGCTCGGGGAGCTGAAGCAGATGCTGGTGGAATCCAC 

1 5 CGACGGGAAGGTGGTCATCATCAGGGTCGACGACGATGCCCTGCTGGTGCTCA 
TCGCGGACCCGGACGCGAACCTCGGACTCATCAGGCTGAAAGCGCGAGAGGC 
TGCCGAGGAGATATCCAAGCAGCTCTGAACGCGGGTACGCGGCGTTCGACCTC 
CCCACGCCCCGACCGGCTCCTTCCTTCCCGCGGAACGGGCGTCTACCGGGTG 
CGAGGAAATCTGTCCGCCCGGAGTCCGGCGGAGCTCACGTCATACGGAGTGG 

20 GTTACTACGGCTCCACTGTAACGTGAGAACGGGTGCTGAAACCATTGCGATAAA 
GCCCATGAACTCTAAGGAAGTTTTTCCTATCTACCCACAATTCAACGCGTAGAAA 
GCGGTATAAAGCGTGGATTATGTTATATATAGTGTCCATCAGGATCATTGGGGTT 
AGGTTGTGAGGGGGTTAGATTGTCTATTTAACAGTTTGCTGATGGATGTCCTGA 
TGAACGTCGCTCACGCGTCCGTGATTACGGCGCTCCAACGGCAGTGACGACCG 

25 ATGACGCGTCGGTCGACGTGTCATTCCCCGGGCGTGGACCCGTCCTGCATGAA 
ATAAGAATGAACGAACACGTGGGTATCTCATTGCTGAACCCTATTTCTGGGACTT 
TATCGACGTTTCGTTTAACTCCCACGGGGTGAGCCGGGCGGTGATCCGACACA 
GACCGGCGGGGACGATCGGCGTCGGACCGCCCACCGTCCGCGACCCGGTTGA 
CGATCGGCGGTGATTTACGTTCCGCTGAGTAGAGCGACCCGGTCGGTCCACCG 

30 GAGGCGCCGCACCACCGCCCTGAGTGACCGTGGGGGAGCACCCCCGTTGGTC 
GAGCCCATCCGCTCCCTCCCGGGATCCCGCACTCGGGTGAAGCTCACCCGGG 
AGTGTATCGTCATCCGCGAGCGCGGTGAGACCCGTCGGATCCGCCTCGAGGA 
CGTCGTAGGAGTCAAGGAACACCCGAGGAGGGCGTCGAAGGCGCTGGACCCG 
GCCGAGGATACGCGGCTCGTCCTGATCACCGGGGACCTCGAGAGGCTCGTGC 

35 TACTGGTCCGCGACGGGCGATTGTACTGGGGCCTCAAGGCGCTCCTCGCCGC 
CAGGGACGGCGAGACCGACCGGTTGATCAGGTACCTAACGGAGCTGCTGCGG 
ATCGCGGGGCATCCGCCGCTCCTCGAGCGTCGGGACGGGCGCGTGCTCCTCC 
GGTGGCCGTGGCTGGAGTTGGAGCTGGGGTCACCCGAGCGGGCCGAGACCGT 
CTACCGCGAGCTGCTCTCCAGGTGGGAAGAACTGTTGGAATCCGACGAGAAGG 

40 GTCACGACCTGGACCGGGAGGCCCGTCCGGTGTGGGTGGCCCTCTCCGTGCC 
GCTGGCGCCCATGGTGATGACGGTGGGCGTCCATCGGCGACTGATCGCCCAG 
GTCAGCCCCGTGCTGATATGGGGAGCGAAGCTCGCGGTGGACGTCCTCGAGC 
GCGTGCTCGGGAAGGGGCCCATCCAGTGCTCTGTGGCGTGGGAGTCGGTCTG 
ATCTCCGTGGTGCCCTGGCTCGCGTTGTTCGCCTTCCCGTACTGGTACCTGGC 

45 GCGCCACGCGCTCCCCTACGTGGATGGGCCACTGAGGTTCGAGCTGACGCGG 
AGGCTCGGGACGATGGGTGCGGTCACGGGGCTCTGGTGTCTCCTGGCACCGC 
TCGTCGTGGGGATGTACGCGCCCGCCGTCGCGATACCAGCGGCGGCGGTGTC 
CATCGTGCCGGCGGTCAGGGCCGTGATGGCGTGTCTGCGCGCCCCCTCGGAG 
TTCACCATCGCCCTGATGAACGTGGGGACGTGGGCGCGACGGACGTCCGCCG 

50 CGGGTGCGTGCGTCGCGCTGGTCGCGACCGCGCTGGCGGGTCCGGTGGTGG 
GTGGCCTCGCGGAGCTGGCCTCGGCCGTTGCGTGCGCGTACGTCGTCTCGAG 
CAGGGTGGGGATCGCCTCTCACCTGGCTAAGAGGGTCTGGATACCGACCGACA 
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GGTGTTCCGGGCAGCGACCGGCGAAGGGATAGTGCGGGCGCGTTTCCGCGCT 
CTCTCCCCCTGGGGAAGGGGGTGCGGGTCGGTGACGCGGGTTCCCCGTTCGG 
GCGGGCCTCATCCCCGATCCCGACGTCCGCTCTCGAGCCGCTGGACGTGCAG 
CGGGTCGATCCGGTTGAAGAACTCCTTCAGGAGCGCGACCTCGGCGGCGGTC 
5 AGCCTGAACCCGGTCCACTCCCAGGAACCGTCCTCCCGTTCACCGTACCGCAC 
GAACACGCCACCGTCCGGATCGTAGCGGAGGATCAGGGCTCGGGCCTTACCC 
TCCTGATCGCGGAAGATGGGCACCTCGGTGGACTCCACGACACCCACTCCCCG 
GGACACCGATCCCGACCACGCCATATGGTTTGGGGTGTCCCCCTCTTAACCCA 
CCACGTCCTCGAACCTCAGATCGAGGTCGTCCTCGGACGCTATCGTCTCGTAG 

1 0 GCGATCTTCGGTCCCGGGATCTTGCCCTCGGCGCACCACTGGGAGTAGTTGTT 
CATCAGCGCGTTCACCCACGCGTGCACGAGGCACTCGACGTCATCCTCCGGGG 
CTTCCAGGTCGCAGAGGGCGTAGTACTCCCGGACCACGTCGGCGACGGCCTC 
CGGACCGCCGAACGCAATCACGGTGTCCGCGAACCTGTTGATCTTGTCCTGGA 
CGTAGGCCATCGCGATCTTCCGGGCGAGTCCGGCACCCGCCCCGATCGGGAA 

1 5 CCGTTTAGCCGCCTCCAGGAGAGCCGCCGCGAACGCCTCGCGGAGCTCGCGG 
AGGTACCCCCTGAAGATCTCCTCGGCAAACTCGCCGGAAACGAACGGTCCCTC 
CGCGGCGCATCCGGCCAGGTGCACGGCCTGGACGTCCCAGGAGATCCGCTCG 
TACAGCGCCTCGACGGCGCGGGGATCCACGGCGCCGCTGAGGACCCGATCCC 
GGATGTCGCCACCTACCCCACCGATGTACTGCATACGGCCCAGGAACCGGATC 

20 AGATCCACCTCGGGGAACGCCGGGACGGCGCGCCCCGCGAACAGGAACCGG 
CGGTTGTGCCTGACCGTACGTAGCTCCCCGTGCGCCACCACCTCCAGCCTGAA 
GTCGAGGACCTCGAGGACGAGCTTCCGGACCTCCGGCGAGCCGATGGAATCG 
CACTCGTCCCATCCGACGAACCCGGCGGGGTAGTGCAGCACGACGCCCGGAC 
GGTCGGTGCGCTCGTCCCACACCATCGCCTCTCGGGTCACGCCCTCCCCGGA 

25 CACCACGGCGACGCTGAAGGCGTCGAGGAACGTGGTCTTGCCCGCCCCCGGC 
CCGTCGACGAAGCACATGTGTCCACGGAGGTTCAGGGCCAGGCCGACGGCGC 
GGACAGGGTCGAAGAAGAACCCCAACGCCTCGACGACCTTCCTCAGGTCGGC 
GTCCGGACAGAGGTCACGGTCCACCGCCACGACCCCGTTTCAACGTGTTCGTC 
GTCCGTAGAGACGTGCGACGAGTCACCGTGGGTGCTGGGGTACCGTGTCGAA 

30 AAGTGGATGAGGTCGGGGGCAGGATATCACCGTTTCCGGGTAAGGCCGCCGG 
CCCTTGAAACCCGCCGGCGATGGGAACTGAACTCTCGTGTCGGCGATGGGTCC 
CGACGGCTCCGTAGGAGCGTCATCCTCAACCCGGGTTCTAGAGCGGTAGACTC 
CCCTGCGCCACCGTCAGCGCACCCAGGAGGAAGATCACGCAGTAGCCGACCA 
GTCGGGTCACAGGCTTCAGCGCCTCGCGAAGCGGGGAGGGTAACGAGTCGAC 

35 CACGAGCTCGCCCAGGAAGTTCGCGACGACGGTCAACGGCGAGCCCGTGTCG 
CCCCCGAAGGCGGTAGACACCCAGTAGAGGAGCAGCGGCGTGAGTAGCAGCC 
CGACCAGTACCTCCAGCGGCTTTGGTCTCCGATCCCAACCCCTCCGCGGTTCG 
AACTTCCGGAACCCCTTCAGGTCCTCGAACTCCTCCACCACGAGCCACTCGAA 
GCCGCCGGCCTCCTTCCGGTCGTAGTA GCTC GAACCGAGCACCGTCCCACCG 

40 CCGACGACGGGTATCACCAGCTTGCCGTTTTTCATCGGTACGATCGCACGGAT 
CACCAGGAGTCGATCGGGCGATACGTCGACGCGGACCACCCTGTACTCGACG 
GTTCCGATGTCGGGTACGTTCATCTCACCCTCCCGAACCACTCGATACTGGACC 
GGCTGGAATCCCGGCGCGAGTACGCCCGTGTACGCGTCCCGGTACGCGTCCC 
TCGGGACCGTCCCGTACTTGAGAATTTTCGAGCCCGCGGGCAGGGGGATCTCG 

45 GGTACCGTCGCGACCACGTCCACGAGGACCTCGTCCCCGCGCACCGACCTCA 
CGATCACCGTCTCCGGACCCTCGGAGAGACGTCGGAGCTCCTTCTCCCACAGC 
TGCTCCGTGTTCAGGCGCGTTCCCCACGACCCCTCGACGTTCAGGAGCAGCAG 
GAACAGGTCGGGGTGCAGGGAGCGCAGCAACTCGGAGTTGGCGTACGAGGCG 
TACCACCGATCGCCCGCCCGGACCAGCGCCGGGATCGGATCACCGAAGGGGT 

50 GGAGGAGCAGGCTCGACGTGACGCCCAGCGGTAGGTACCGCCACCCCGCCGG 
TACTAGCAGGTCCAGGTACAGGAACGAGTCGTCGTCCGCCCGCACGCGCAGC 
GCCAGGACCCCGTCGAGCAGGGGCTTCATCGCCCGACCGAGCCGGGACTCGA 
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GGAAGAGGTCGCGTCGCGTGCGGAACTCCTCGTCCCACCAGGTTATCACGCTG 
ACCTCCTCCGGCAGCTCGAAGGTCGTCTCGGCCGTCTCCGGGGCCGGCGAGT 
GGTTCCGCTCGCACCACGCCCTCACGTCGCCCGCGGTGGCCGAGCTGAGGAC 
GGCGTCCGCGGGCACGACCGCCGCCGTCTCGATCCGGGCCTCCCGCGGCAC 
5 GTAGACGGTGCCCTCGGTGCCCGGCCAGAGCCGTACGAACACGTGGACCTCG 
TGGAGGTTACCCTTCATCCCACCGTCCAACACGGTGATCTGGGAGACGAACAC 
GGGGGGCGGCGGTGAAGGCGGGAGGATCCTCGGGTTGGCGTGCGCGGCCGC 
CGGCAGGAGCGCGATCGCCGCGAGCAGCACCGCGAGCCGTCGACGCCTCACC 
GGGAGTGGAACGAGGGCCGGGAAGAGGTGATAACGGTACGGTGGACCTTCTC 

1 0 TTTCCCATCCCCAGTAGTTCACCTTCACCGGCCAGTACTCGTACTCCCTGAGGT 
CTTCGAGGCCGAAGGCGACGAGGGCCGGCTCGAAGGTGGGGACGTTGACGCC 
CTGCTCGATGACGAACCCGTAATCCGTCGGCTCGAGGTAGTACGAGTGTCTGT 
TGTCGGACTCGTACGTCGCCGCGTTGAACTCGTAACCCGGAACGAGGTACATG 
AGCAGGTGGTTGCTGACGAGCCGCGCCCGCACCTCGACGACGAGCAGCCCCG 

1 5 GGTCGACCCGGGCCTCCAGTACGGGGATATCGGCGTAGCCCCGCTCCAGGAG 
GCCCGCGAACGCGTTCCTCACGGTCTCGGGTATCCCGTCGATCGGAACCCGGA 
CCGGCCAGTCGTCGCCGACGGGGGCGTAGAGCCGGTCGCGCCACTCGAGCC 
CCTCCGAGGTCAGCCGCCAGTCCCGGACCTCGTGGCGTCCCCATTCCGACCG 
CGGTGGCAGGGCCAGCCCGTCGACCGTCCGGAGCTCGTCCGCGGCGAACCAG 

20 TACACTCCCCGGACCTCGGAGTTCAGGGGCAGGTAGACCCGGACGGTCCCGG 
GTTTCGACACGTACACCAGGTAGAGGATGTCCGCGTGGTCCTCGTCCGGCGGT 
CCCTCGAAGAACACGTCTACCGTGGGGGTCGCGGCCGCGGGTTGCGCGGCCA 
GGAGCAGCGCCAGGAGCGCCAGCACGGGTTGCCCTTCCCCCGCGGCTTGAAG 
GTATCCATACCCACTTAACGTTAACTCCCGACCCGTTGACCTCAATTCGGGAAA 

25 AGATAATGCTTCGTGATCATGTTTACGGTTTCCGAAAGAGCGAACCGGGGCGC 
GAGGGGGGAGATCAGGCTCGGGCCCGGCGCCTCGGTGGGATCACCGGGACC 
ACCGGGATCGGGAGCTTGCACCTCTTGCCGCGTCCCTCCACGCGGAACGTCG 
CCGAGGTCTTCCCGTTACCGTACGGACCCTCGTACTCCACGAATAGGGTGTAAT 
AACCGGGCTTCTCCGGCGCGCGGAACCGGAACTCCACCCATCCCTCGAAGCC 

30 GCTTCCCTCGGGTAACTTCACCTCGCCCAGCTCCATGACCGACCCGTGCTCGT 
CCCTCAGCTCGAACCTCAGGACGCCCTCTTCCGGTGCGTAGGACCACGGCTCC 
GGGTACGGCCGGACGAAGACGGTCACCGTGGAACCCGCGTCCACGCGCTCCG 
GTACCAGCAGGTCGAAGCTCACCTCCACCCGTTCCACGCCGATCACCGCGACC 
ACGGGCACGTACGGGAACCCGAACCTCTGGGTGACCTGCGGCCACTCCTTCTC 

35 GATGACCTCCTCACGCTGGTGCTTCCACTTCTCGTAATCCTCCGCCGGTGAAAC 
GTCGGCGAGCACGGCCACCCGAGCCTCCGGGAACACCAGCATCAGGTGGTCC 
GTGAGGCGAGCTTGACAGGTGTCCCAGCCCGGCGCGGCCGAGGATTTAGTGA 
CGACGCCCTCCGGCCACGCGAAGAGCTCGACACCCACGTCCAACGTCTCGGA 
GCCGCTCCTGACGTAGAAGCTGTTGTCGTAGCCCGGCTGCGCCGGGATCGGC 

40 CATTCGATGACACCGTAGGAGTACTCCGATCGTAACGCATCGTCGTAGTGCTTC 
GGGTAGTACATCCGGAGGTTCGGTACCCGGTGCAGCGCCGGGATCCTGAGCTT 
CAGGACCAGTAGCGAGTAGGAGAACGGCTTCCCGGGGTCGTGCTCCGGCGTC 
ACCTCGAAGTCGAGCTGGGTCCACTTCCAGGTCTCATCTAGGAACTCCCACGT 
GACCTCGGTCTGACCCTTGGGTTTCACCTTCACGCTCTCGAACCTCGACGGATC 

45 GCTCAGGACCTCCGACGGACTCCGGTCCGAGACCTTCGGGTAGAACCTGGCCT 
CGAGCACCTCCGTACCCTGCGGTAGGAGCACGTGCACCGTCACCGGCTTCCC 
GGGCTCCTTGGCCTTGATAACCGCCATGTACGTCGCGTCCACGTAGTCGAGGA 
CCTTCACGGTATCACCGTGCTCCGTGGTCACCTCCTTCTCGTGGACGTCCTCGA 
TGACGAGGTGGCTCTGCACGCCCACGTCCAGCAGCGCCTCCGGATCCGTCCA 

50 CGAGTCACCGTGAACGGGTAACGGTAGAACCAAGACGACGATCGGGACGATCG 
CCGGCGAAAGGACACGTCTCACGTTCTCACCCCCGAAGTGGATCGTCGGAAGC 
TCCGACACTAAAGTTTTCGGTAACTCATCTCCGGGGTCGTGGGTCTTCCAGCGT 
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GATGTGTACCCGGGAATCCGCGGGTGCCGCCGTGGGCACGGTCCCGTCCCCG 
GCGTGGTGCGCCGGCGCTCCCGCGTTCCTCCCGCGGGGGGCACGGGGGGTG 
GGGACTCCCCGGTACCCGCCCAGGACTCCCGGGACGCCCTCCGACGGTTCCC 
TGTCCGCAAGGTCTATCCTCGGCATCGTCACCGTCCCAGTTCTCCCGGCGCGG 
5 ACCG GTGGGGG CG CAATCGCGGGTGGACGGGACGG GCGTACGTCG GTCCCT 
CGTGCGTGCGGTCGCGTTCTCGGTACTGACTACACACTCCGGCTCGTTCCTCA 
CCCCGTAGAGTAGGGTCGAGAGACTCGCCCCGACACTGTGGGGGGAAGGGTC 
GAATGGTGGCCGGAGCCTCCGAGTGGCGGAAGACGTGCGAGGGAGTCCGGTC 
CCGCGATAGGAAGATCGGTCCTGTTACTCGCGATCCCGCTGCTCTTGATGGTG 

1 0 TCTCCCGTCTCGGGTGTCACTGTTTACGTTCCGGACGTCGTCGATGGTGCGTTC 
TCGTTGGAGAAGGAGGGGTTGGAGCACGCTACTCCGGTGGTCACGAGCGGGC 
CCGTCGAACGCTTCAACACGTTCGAGAACATGGTCGTCGATTACGAGTACGTAT 
CGGTTTCCGATAATCACGACCTCGTCGTTTGCAGTAACCCGTTCGACGAGATCG 
ACGTGAGGATCACCCCGGAGGGAATCCGCGTCGAGTACCAGACGTCTCGTGG 

1 5 GACCGTCCGACGCTCGCTGTCCTTCAACCCCGAGCACACGTACCTCGTACTCG 
GACTCCAGGGCCTCCGCACGATCCCCGTCGAACCCCAGCAGGGAGGCGGCGA 
GTTACCCGTACTCATCATCCACGATCACAGGGTCTACGAGCCCACCACGTACTT 
CCCATCCCCCATCCTCGGGCGCTACGCCCGGGACGTCACCCCACTCGCTCAG 
GCCGTCGAACTCATGGGAGGCTACGACCTCCTTGTCAGGCTAGAGGTCGATGG 

20 TAGCACCGTGGCCTTCGATCTCGTGAAATCCGACGGGTAGGGCGCCTACCGGG 
TCGTCTGCGATTTGAACACCGGGAAGGCATGGCGCGAGTCCCTACCACCCGAG 
GAAGCTCGGAAGCTCCTCGACCTGGCCCGGGAGGACCTGGCTAAGATCCCTCA 
GTTGAAGTCTGGCGAGCTCGAGGACGAGTCGGGACTCCGGCTGGTCGTTTACG 
ACGTCACCGAGGATAAGGTCCTCCTATTGCTCGCACGCCCGTCCCTCGAGTTC 

25 ATCCGGGGGCATAACCCGAGACTCGCGGAACTCCTGCACGTACTCGAGAGCAC 
AGCGGATAGCCTCCTCGAATGGGATATCTTCCAGCTTTCCGCTCGGGCTCGGG 
AGGTGAAGGATCTCCTCGAGGGTGCTGGACTCGCTAGCACGGGAGCGATCCG 
GTACCTCCTACACCCGGAACTCGCCCTCGGGACCTTCCTCCTCACGAGCGGTT 
TCGGGTTCATCGCCTTCCTACCCTGGATCGAACTCCTGAAGCGCTTCCCGAGAC 

30 TGGGGGAAGCGGAGTTCCGGTGGGAACCTTCGGCCCTCCTCGAGTACGCGAG 
GCGCCTAGCGTACGTGGGAGTGCTCTACGGTGCGGAGCTCGCTTACTGGACGT 
GTTGTGAGATCGCGGTTAAGGCCCTGCTGCGCGTCCTGGGACTCTGGGATTAC 
ACGGTGAACGGTAGGATCTTCGACCTCGCGGACTCCGACGTCTGGGCGCCGTT 
GCTCGAGGAGCCAACGAAGCGGCTCATGAGCGAGCTTTCCGGGTTGCCGCGA 

35 CCGCTCGTCGGCGCCTGGTACGGGCTAATGGAAGCTGTGACTAAGCGGGAAAT 
CGGGCCCGGTGGAGTGAACGTGAGGAACGCGGTGCTGAGGGTCGTCGGTCAC 
G CCGTCTG CGCGACTTTACCACTCCCGCTCG GCG CG CTCCTGCACTCCCTGTG 
GGCTGACGAGTGCGACTTCGGCGACAGGTTCCTCGAGTACTGGCCGGGAGTA 
CTCGCCCCCGTGCTCGCCGTACTCGGAGCACTGGCGGAGAACGCGCTAACGG 

40 GGGTGTGGTGACGGGCGCCCGCCCTCCCTCGAAGGATAGTTACGATTACCGTA 
ACGATCTCGAGGGCAGAAAGGTGACCCGACACCAGGCGGGTCTCGGGAGCCT 
GTGCAGGACCGGGATCGCGAGTCCCCCACCCTCCAGGACCAGGTGACCGCCG 
ACCCGGTCCGTGTGCCGGACCCTGAACCCGAGGAGCACGGCCTCCCTGGCCA 
ACCTCTCGAGCGCGACCGGGCTCAGACCCTCGTACGCCAGCACCGCGCGGAG 

45 CACCAGCGCACCCTCGGGGGCATCCCAGCACCGCACCGTCCCCACCCGGTAC 
GCCGCCCGCTCGTAGGAGAGGGACCGCAGGGAGTACGCGTGCGTGGGCGGC 
GGGTACCAGCGCCCGTCGTCCCCGCGGACCCAGCCCGCCGGGGTCCAGAGC 
CCCGAGACCTCCCGGGGGCCGTAATCGTACCGGAGGACGGCCCGCACGTGCG 
GGAGCCGGCCGTACCCGGAAACCCGGAGCGCCTCCCGGTTCAGCCCCTCCAC 

50 CGTGTGCAGGAAGGGTCTCAGGAGGACCGCCCGCGAGGTCCAGTACGCGCGC 
TCCAGGTACGGGTTCTCGTCGAGGTGGGTCGCGTGGAACTCGGCCGGGTTCA 
GCAGGAACAGCGCCCAGGTGACGGCCAGGGCGAGCGGCGGCAGGATCGCGT 
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CCCAGGTGTCGGACGGCAGCCCCGTGAGCGAGAGCCTGACCGAGCGCCACGA 
GCCGCCCTCCCGCCTCCACATGACCGGTACGCCCATCGTCGTGAACGCGTCCT 
CGAGGCAGTGGAGGAACCCTCCCAGGGGCACGAGCGCGGCGTTCGGGTGCC 
CGGTCGCCCAGAGGAGGTAGGCGAGCGCGCCCCACGGCCAGGGGCAGTGGA 
5 GGATCCCGCGGTGCCTGAGCCTCCGGGAGAGCGCCAGCCTGAGGTCCCGGCC 
CGTGAGGAGCTCGAGCGGGTAGAGGGCCGAGGAGACCAGGGAGTTCGGGTG 
GTCGAGGTCGGGTAGTATCGCCGAGAGGGACGCGGTGATCGCCCGTTCCACG 
CCCAGGAACGGGGCGGTCAGCAGGTAGGTGAGCAGGACGTGGGTCCGGGCC 
CTCATCGTCTCACCCCAGCTTGGAGACGGCGAGGCCGGCGAGTCCGAGGGCC 

1 0 GTGAGCGCCCAGAAGTCCACGCTCTCGTCCACGGTCGTCCGGAGGATCAGGA 
GCCCGATGCCCGCCACGGCGAGGGCCCGGAGCAGCCTGGACGGGTCCTCGA 
CCAGCGTGACCGTGCGGCCGTCGTCGAACACGGCCTCCACCTCCGCGGAGTC 
CGTCCCCGCCAGCTCGTCCGTGAGGTCCTCGCACTCGACGGCCGGGAGGTAG 
CCCCGGTTGAGCACGAGCACGGGTACGCTCCCGGCGAGTCGCTCGAGCGCAC 

1 5 GGCGGGCGTGGTGGTTCAGCTGGAAGTGGTTGGAGGCCTGGAAGACGAGCGG 
CGCGTCCACCTCCTCCAGGTACCGGTCCACCAGCACCCTGTAGGGCGAGGTG 
GAGGAGCGTCCGAGCGCGTCCCGGAGCGCGTCGCTGAGCAGGTCGTACTCGG 
GCACGCCCTCGACCCGGGCGCTCGCCACGTACGCGCCCGGGGGTAGCTCCCT 
CACGATCTCCTCGATCTCGCGGGGTAGGGGCCAAGGTGTCAAGTGGAACGCCT 

20 CCCGATCTCATCACTACGGTCCGAAAATCCGCGGGGTGGGCGCCGGAGGGAC 
TCACCTCCGACGCCTCCGGGGGACGATCACCGGGACCGGCGGCACGACGTGC 
GATCCGGTTCCGCGGCCGTCGGTTCCCGTCCCGATCCCGGTGGACTCGTCGG 
CGGGACGTTCACCGCGGTACTCGGAGGCGTGATGGTCCAGCACCTCCTCCAG 
GTACTGGCGGTCCGCGTCCAGGTCGTCGGCGACGTCGTCGGGCTCGCATCGA 

25 CCGGGCACGCACTGCACGGCCGACAGCAGCAGTAACGGGAGGAGTAGCGCGT 
GGGGGAGCGATCAGGCCACCCCCGGGTTGTCGACGACTTTCGAGAGTACGTC 
GAGTACTCGGGCGTTGGAGGTCACGCGTACCACCTTCTCCCCGTTCACCGGAC 
CCGCGTCGAGGATCGCGTACGCTCGCCCACTCGGTAGAGTACCCCGTTCGAGT 
ACCGTACCACCGCTCACGTCGACGTTAGCCTCGCCCGTCGAGTCGAGCACCAG 

30 CCCGAGGAGTACCCTACCCGCCCGACCCTTGAGCCGCACGTCGGTCGCGAGA 
CCGCCGGGGATGCTCTCGCTCGCCCAGCGGACCCAGAGTCGGCTCGAACCGT 
TCGAGCCCGAGCGGAGGGAGAGCTTGACCCGATCCCTCACCTCGAACACCATC 
CTCGCGGGCTGCTTCAAGTACACGCTCACGAGCTCCGGCTCGCCCTGGAGCTC 
GACCGAGACTACACCCTGGTACTCACCCTCCCCCTCGAGACTCTTGGGTACTA 

35 GACGATCACCCTCGCGAGCGAGGTAGCGCACGAGGTAGTCTACACCGGGCGC 
GGGCACCCAGAAGGAGACTTTCTTCCCGTCGAGACCGTAGTTCGCGGGCCTGA 
GCACGCTCACGGTCAGGCTCACGGGCACGGGCGGGTCCGAGAGCAACAACCT 
CCGGGTCACGGTAACCTTCCCGGGTGAACGGTCCGCGGTCACGTCGAGGTGC 
AGGGTGAGCGAGTCCCCGGGTCCGAGCCTGGTGTAGGGGTACCGGAAGCCTC 

40 CCGCGTCCGTCCATACGAGGTCCGCGCGCACGAAGCGAGAATCCCGGACCGA 
GAACGGTTCCAGCTCGAGCTTCTCACCCTCGAGTACCACGCTCACGTCCTGGT 
CTAGGGTGCGATCGCCGAAGTCCAGGTGCGTCCAGTTCGAGTAGGTTAACCGA 
ACCATGACCGGGTGCTCGGCCTCGTTCGACACGATGACGGTCACATGGTAAGT 
GCTCCCCTCCCGGGTAACGCGCCTCTCCACGCGCACGGGGGTTAGTACCTGG 

45 GAGAGTTCGGGCGCGTACTCGCTCACGTCGACCACGCTCACGCGCAGGGGCC 
CACCCGCGTACCGATCGCGGAGTTCCACCCGAGAACCCGCGATCGAACCACTC 
ACGCTCACGATCGCGAGCTTACCCCTCGGCGGCGAGTAGTACGCTTGAGCGAG 
CCATTCTCCGCTCGAAGAGGGCGTGAACCGGACGACCACCTTCCCCGCGCCCA 
GGGTCGGGTCCGCGGGCACGTCCGCGGCCTGGGCCGGGGTCGTCAGTAGCA 

50 GCAATCCCAAGAGGGTCGGGATCAACGTCGCTCACCCGGACGGGCGGGTATC 
GCTACGGTGGATCAACGCGGCGATCCCCGGGGTTTACATCCGGGAAATTAGGA 
CGGGAAACCGTAGTCGCGTTTCGGAAACCGATGCGTCGGAACGGGGAGTCGG 
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CCTCGGTCCGTGACGCACCCCACGTCTTCTGGGGACGATACCGTGCACGAGGA 
AGGAGCGGGAAGACCGCCCGACGGCGTGTTACGGCGTTGAATCCGGGCCGGC 
CACTACCTTCGAGGGCAGTGCCGGTCTAGCCGGTCGGGTCCGGATTCCGTCG 
GTCGAACTCCGCCGGTCTCTAGGTGCCCGTGAGCCCCCGCCGCAGGGCCCGG 
5 CGGACCGTTTCCAACAGTCTATAGGGAAGTCGAATCGGCAGTAACAGAACGAC 
GATCGTACGGTCCACTATCGCGAGCAGCAGCTCCTCCAGGTAGATGATCTCGT 
GGAGGTAGGAGAGGATCCCCCATAAGATCCGCTTGATCAGGCGCAGCAACCTC 
CCCCGGGGACGTTCGACACGCGATCGGTCTTAACTCTTCTCACGGTTGCGGCG 
GTGCGTCCGCCGTCACTCCCGACCGTTCGCCCCGGAGGTCGTGGACGATCCG 

1 0 CTCGGGGTTCCGTTCCTGGAGAGGAGTAGCCTCAGTCGCGCACGGTAGAATTC 
CGGAGAAACCGACTGAAAGGGGCACCCTCACCCTCCGGTTCAGGCCCGTACCT 
CCCGGGTGTCGGTTCCGGATATTATGAAACCGTCATCATACAAACAAACACGAA 
TCAGTTTCGAGTTATGGTCGGAGTCCCCGTGCGGGGACGTGGTGGGGGCGGG 
ACGCGGGTCACCTCAAGCCCGGAACCACTCCCTCGAGAACGAGTTCCAGGCCC 

1 5 GGATCTCGCCGGGGCGTATCTCCTCGAGCGCGGGCACCTTCCCGCCCGAGAG 
GAGGGCCGTGCCGGCACCGAGCACGCACCAGTCCCTCCCCAGCACGTCCAGC 
TCGCGCGAGACGATCGTGTCCTCCGGGACCATGTCCTCGAGCTCCTCCCGGGC 
CTCGCCGACGTCCTCCCGGTACACGCCCTCGACGTCGCAGGACCCGAACACC 
CGTCGGACCGAGCGCACGACCGGCTCGGGGTCCGTGCTCGTGAGCAGTACCA 

20 CGCCGACGTCACCGGCGATCGACTCGAGGGCGACGCTGGCCGGGGTCAGCTC 
GAGACCCAGCAGCCTGTCGATCCGTCCCTCGAGCGATTGGAGTACGACCTCGA 
GGAGTGACCAGGCCTCGGGCGGTACCGTACCGTAGGCCTCCAGGTGCGGTCC 
TACGGGGTCCGTGAGTAGGACTCGGACCAGGAACATCCGAACCACCCGGGTG 
GGGAGGGCGTCCCCGGTACTCGAGCCCTACCATTCACGTTTGCGATGCCGGGA 

25 ACACCGACTCCGGTGCCGTCGTTACGGGTCCATGACCGCGGGCGGGCGCCGT 
CCGGGGTCGACGACGCCGGTGGATCGATGTGGGAAACGTATCAGTTTCCTTAT 
CCTACGGAACGTCCGCCGGATCGGCCTTTCCCGGAGTAAAGCGACGTTCGCGG 
CCTCTCCACCGGCCGATCGTTCCCGAAATCTCTTAATATAATGAGCTCGCTGTT 
CTAGTGCGGAATGATGCGGGTCGGGCCGGTGGGTTGTTCTCGGCGTTCTCAGA 

30 ATCGTTACGAAAATACTAACGATAGGCGGGCCGATGCGAGGGCGTATCCCGGG 
ACGAGATCCGGAGCGTGGGGGTGTTTCGGGGGACGTCTCGTTCCCGTGCCCC 
GGGTACTCGCGGCTCGGACCGTCCGACCAAGGGGGATCGTCGGCGGGCCGG 
GGCGCGATAGGAGCCGCGTGGACGGGGCGCTCGGACTGGGTGACGTTCTCAG 
GTCGGCGCTCCCAACGGCGTCCAGAGCGCGACGGCGGTGAGCACCTGCACCA 

35 GCCTGTGTACCGAGCCCGGAACGACCGCGGGAGGGGACGTCAGGATCCGGGT 
GTTCCGCAGACCGTAGAGCAGGGCGGCGAGCGGCTGCGGTAGCGAGCTCCAG 
AGCAGGGAGAAGACGGATCCGCCGATCGCCGGTAGGAGGATCGTGACCGGGA 
ACGCGAGCCAGTAACCGACGTCGAGCCACCGGCCCCGGTCCTTCCAGAGCGT 
GTCCAGTAGGGCGTAGGTGAAGGCGGCGATCACCGGCGAACCGACGAGCTCG 

40 GCGACCCGGTGCATCGCGACCGTGTCCACCACGGGGGCCACCGCGCAGTAGA 
GGGCGCGCTCCGAGAGCTCCTTCACGTCCTCGTCCACGTCCCACTCCGGGACC 
CGGAGGCCCACCACCGGTAGGACGGGTATCACCGCCGATCGGACGACGGGCG 
GCATCAGGAGCCTCCCGAGGAGCTCCTCGAGCAGGCCGACCGGAACGTAGTA 
GGCGACGGCCGCGAGGAACCGGCCGAGCGGATCCCGGATCCACGGTTCGACC 

45 CGGGGTTCCAACGCGTCGTACAGCCGGCGTTCGAGCGTCGTCAGCGCGAGGT 
CGAGGGGGAGCGCGCACACCGCCGTGAGCAGGTCCGGGACGATCGCGAGCC 
ACGGTTCCCGGAGGACGGCACACAACGTCCCCGCCGTCGGGTCGCTCGGGTC 
CGGTAGGAGCTCGACGTTCGGGAACCTCCGCTTCCACTCGAACCACCAGGAGA 
GGAGCCGGGACATCGACGTGTTCACGGGGTCGGTGGCTATGTCGATGCCCTC 

50 GTCGATGAACCGCCTGAGCGGGTGATCCTCCGGCAGCTCGAAGGTGACGAGG 
ACCGGGCGTGTACCCTCTAGCGAGTGCATGACCACCCCTCCGACTCTCCCGCT 
CAGCCGCTCCACCCGCTCGGCCCGCTCCTCGATCTCCTTGATCGCCCGGGGGT 
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CGCTCACCACCCGACCCCAGAACTCCGGCCGCTCCGCGCTGAAGTCGATCCTC 
ACGGTGAGCTCCACGACGTCCTCGTCCCGGATCAGGTAGTAGCGCAGCGTGCA 
TCCCCGCCCGGAGAGCTCGAACGTCGCGTCCGCCCAACGCGTCCGGCCGACG 
AGGGTCGAGACCCACTCCGGGGCCAGGTACGCGCGGACCGAGTCGCCCTCGA 
5 GGACGTACACGACCGGCCCGAGGTCCGTGACCGGCGCGACAAGGTACGTGCG 
GCCCGCGTGGTACACGAGGTAGCTGCTGAGGTACTTACCGACGGAGATCACGG 
CCGGGTCGGGGAGCTTCGGTTGGATCGCGTCCCACGGGGACAGCCGGGATGA 
CGGGCCGACCACGAACGAGCCGTCCTCGGGCCGGTACGTGCAGGTGTACGAC 
CGCCCGGACGGGTTCACGTACACCGTCACGTGCGCCCCACCGGTGAGCTCCT 

1 0 GGAGCGCCCGCTCGCGGCACTCGTGCAGCAGCTGGTAGTCGCCGAGTGCGCC 
CCCGGTCACCGTCGTCGCCGAGGCGGGAGCCACCGCGAGCGGTAGCGCGAG 
GAGGACTAGCGCCGCGAGACGCCGGAGCCTCCGGCGTCCCGGTCGGACGGG 
TGCGAAGGGCGGGAGCGGCGTCCAGACGGAGTTCCCTCCGCTCCGCCGCCAC 
CAGGGTTCGGGCAGGCGGACGTTGGGGTGCTCGCGCAGCACCTCCCGGAGCT 

1 5 CCGCCTCGTCCGCGTTACGCCAGGCCAGTACCGCCCGGTCGACCGCCTCGAT 
GATCGGGTCCTCCCAGGGGGGCTGGAAGCGTGCGAACAGGGGTAGTGCGCCG 
GAGGGCGTCTTGAGCACGCCCACCTGAACGGTCGGACTGTACGTCGACGCGA 
ACTGAGCCAGACGGTACAGGAGCCGGGGATCCCGGCTCACGGTCCTGGAGAC 
GAGGATGCGTCCCTCGCGCGGCAGGAACGTGATCGTGTACACGATGACGCGG 

20 TTCGGTGGTGACGACGGGTTGAGACTCTTCGGCACCGGCCGGCCCAGGACCC 
GGAAGACCACTCGATCCGGGTAGACGGCGTACTCCACGACCTCCCGCAGCATG 
TCCTCCATATCCAACGTTTCCCTGGCGACTTCGCGCTCTCCCTTCCGGATGACC 
GCCTCGTAGGGCGGCATCTGGCCCTCCCGCAGGATCCGGAGCTCGCAGACGG 
TGTCGTCGAGCAGCGCCGCGACCAGGTCCGGCCAGGCGTCCACGACCGCGGG 

25 CCCGCGCACGTCCAGCGACGTCGACTCCCGGAACCCGTCCGCGGCCGTCGAC 
ACCTCCACGCGTCCGGGTCCGACACTCACCTCGGAGGTCCCGCAGACCACGAA 
CACGTCCCGGTCCGGGAGGTAGAGGACGTCGGGTGCCGACATGTTCTCCGCG 
TCCACGAGCACGGGCGGGCCGTCCGGGGAGTACGCGTCCACCCACCGCTGGA 
ACACCTCGGAGCGCACGTACTTCCAGCCGAACCACCAGTCGTCGGACGAGCTC 

30 CCCTGGAGGATGGGCTGACCTGCGACCGGGCCCACCGTCAGCAGGATCAGCG 
GGATCGTCACCGCCCACCTGGCCACCACCCGGCCGCCCCCGATCTGCGTTCC 
GTAAAACTAAGTAAAACTAAACAAAATGGATTTCGGGCCCGGTGGGGCGCCGG 
TGCGGGGGAAGGGGATGGTAGCGACGGTCCCCCGTCCCGGTCGCCCTCGCGC 
TGGTCCAGCCCTGTCTGGGAGAGCCGAACGACTGGCTAGCGGGTTTGGAGGC 

35 GTCGGTCGGCCTGCAGACGCCCCCTAACGTCACGTTCCGCTGTGCCTGGAAGG 
GCGGGTGCGACTCCCCCGGGAGGAGGTCCTCACCCGCGTACTGGACGCCAAC 
GCCGTCGATCTGTACGACGTCGAGATGTTGTTCGACGCCTCGTACCCCGGGGG 
TAAGGTACGTGCCTATTCTGTGCTTGAGCTGCATCCGCCCCGAGAGGGTGCGC 
TGCTCCATCCCCAGCTGCGACCTCGACGTCACGTTCTGGGACCCGGGGAGGTC 

40 CGACCCCGGGAAGCCCTGATCTGGGGATGGGCCGGGAACGAGCCCGTGGTCC 
GGCTCCTGAGGCCCGCGGTCCGCGTGATCGAGCGGGACGGCCGACGCTCGAT 
CGAGTGCGCGGTGACCGGTTCCGCGTGGGTCGGTGAGCGCGAGGCGAGGGT 
GGCCCTCCGGGCCGAGGTAGACCCCGCCCACCCCGCTGCAGGCGATCCTCGG 
GGCTCACGGCGTCCTCTTGGACCCGACATCCTTCCCCACGATCCGTCACGCGA 

45 CCCGGGACCCTCCGCGTCCGCATCCTGGTGTGCTCCCACGACGGTCGCAAGC 
TGGGGTCGTACGAGTGATCCGCGAGGGCCCCGCGGTGGTCCACCCGTTCGGA 
TCGAGGTACCTCGACGTGACGGTCGACGGCGGGGCTCGGGCGCGGCCGACCT 
GCTCGTCCACAGGTGGTACGTGACCCCGGCGTCGCCCGACTGGACGCTCGAA 
CCGGCGACGGACCTCACGTGGATCGCCACGCTCGACGACCGGTTCGGGAGGT 

50 GGACGCCGATCCTGGAGCTACGTCTGACCGCCGACCCGATCCTCCCAGTTCAC 
CCGCGGCTAGTTCCCGACGGACTGATCGACGTGCCCCTGGGCGTGTCGTCGG 
CCTCATGACCGTCTCGCTCACCCGGGCCCTCGGGATGCCGTCGGACGTCCTCC 



531 



WO 03/076575 



PCT/US03/06664 



ACCGGCCGGTGTTCGTCCCGAGGCTACCACCGGAGTACGCGCTCGTCGGACT 
GGCGGCCTACCTCACGGCCCTCGCCACCCGCCACTACCTCGGACCGTTGGACT 
ACCTGGCCTTCAGCGCCCTCGTCCCCGCGGAGGGCTTCTTCGTGGGGTGCCG 
CTCGCCCTCTGGGGGCTCCGTCTGATCGCCGCGGACACGGGGCTACCGCTCC 
5 CCCTCGTCGGCGCCCTCGCCTGGCTCCTCCAGTGGGCCTTCGACGAGAACGA 
GCTGACGACGTTCAACGTCCCGCCCAACTACTGAGTCCTACCGCGACTCGTCC 
TCTCGAGACCGCCGACCTGGTACCTGGAACGCGCGCTCGAGGACCCCGACAC 
GTTGCTGAGGTACGCGCTCACGGCGCGGTCGTCGTCAGCCTACCGCTGCCCCT 
GGCCCAGATCGAGTGGATCCTGGCCCTGTTCGGGCCGAGGTACGACATCTTCG 

1 0 GCGCGCTCGACACCCTGCTCCGGGTGCTGAGGACCCTACTCGCGGTCCCGTC 
GAACGCGTCCGTCGTCCTGTCCGCGCTGCTCCCGACGCTCCCGTACCTCCTCC 
CGGTCCCGCCGTGGCTCGAGCGCGACGTCGACGGGTTCCACCTCGATCCGCT 
CCTCCGACAGACCGTGGTCCCCGGTCAGCCTCCCCAGAGTCGCCCTCAGGAA 
GCGGGTGCTCGGGTAGTACCTGCCCCTCATGATCGGGGACCCCAGGGGATCC 

1 5 CCGGGCGGCGGGTGAGGTCCACGGGCACTTATCCGTGTCGGCGTTTCCTACG 
TCCCGTTTGATGTTTCCGTCTAGGGGTCGAGCCCAGCCCGCGGGCGATTGGGG 
CCCGTTCGTAAGAGTACAACGTGTGAGGCGCGAGAAGTTGACGTTTCATTGTCT 
ATGCGAGCTAGCATCGAGAGGCCCCGTGGGCGGGAACAGGATTCTGGAAAATA 
CACAGTCGCCTTGAAGGAACGTGTTTCATTACCCGTGTTATTACGGGTTAATTG 

20 CGAGACTTAGGCGTTGCACAAAACGTCTGGGACGAGTACCTCGCGCCTGGCGC 
AGTCGGGTTTCATTACTCATATTATTTACCCATATTATTACGGGTTAATTGCGAGT 
TATAGGGCAGGAGCACCAGCGGGATCACCGATGGCTCGGTACGTCATTGAGTT 
TCATTACCCATATTATTGCGGGTTAATTGCGAGAACGTGTGTTGGAAGAGCATCT 
GGGACAACATAGAGGCAGACTTAAGGTGCAGGATTAGTTTCATTACCCATATTA 

25 TTGCGGGTTAATTGCGAGTTTTGCGGAGTAATCCCATGTTGGTTGTCGGTGACC 
GTAGAGTGCGGGATAGAGTTTCATTACCCATATTATTGCGGGTTAATTGCGAGC 
CCGCG GACAAGG CTTCGGTCTTGTGG AG GGTCTATTG GAGCAGTAGTTTCATTA 
CCCATATTATTGCGGGTTAATTGCGAGGGGTTGCAGTTACACGGCGTATATCAT 
GGCGTTCCCAGTGGAGTGGTCAGTGTTTCATTACCCATATTATTGCGGGTTAAT 

30 TGCGAGACTCGGTGGACACAGAGCTCGCCGCCGCGCTATCGGCACTATGGGA 
ATCAGTCGTTTCATTACCCATATTATTGCGGGTTAATTGCGAGGTGTCCGGTTTG 
CGACTCTTAGGGGGATAACGACTTTCACTTCCGCGTCCTGTTTCATTACCCATAT 
TATTGCGGGTTAATTGCGAGCCGGCGCGTTAGGCCTCAGCAACGTGGAGAAAG 
CGATACTTTATGACGATGTCCTTAAGGAGCGTTTCATTACCCATATTATTGCGGG 

35 TTAATTGCGAGAAGTATCACAGCCAGGGCACGGACGAGACAGCGTACTGAGAG 
GGGCCAGAGTAGCAACAAGTTTCATTACCCATATTATTGCGGGTTAATTGCGAG 
GGCGGGCGGTTTTCCCGGAGGATCACCCTTTACACTCCGAAACCACCGAAGAG 
ATTCCCCACCCCTCACCCGCCAGAGCCAGTGTACTGGTCCTATTTAAAGATTAC 
CCCGATTCCTCTGAACACTTAATCATACTAAAATCCAATACTAATTCGTTTCCATT 

40 CAGTCGAAAGCTTAATATACAACATTGGTAATACCGAAGATCATAGTTTCTTCTG 
ATGAGTAATTAATAAGTTAACTTGATGAAGTAATAATTACATAGTGCCTGTAGACA 
GCTTTGATACCACATGGGAATCATAATTCTTTGCTAACGGTTAGGATCGTTATCT 
CTTCGAAGCGAAGTAAAGTGCAGAATTTGCACTATTAAAGTGCATTAGTTGGGC 
TGCAGCTAAAGTCTAGGCGATATCAGTAAGTATGAGTGAGTAGAGTAATACTCA 

45 ATACTAAAGCGCCCCAGAACCACCGTCTCCTACGGAGAAAAACCCGCCTTTCCA 
TCACGTTGATTAGCCCTGTAAAAAATTAGTACGACTTAATATTGCATAAACACGT 
TATTAGTCATACCAACCGGGCCGACTCCGACGTGAGAGGACTTACCGCCGATG 
ACTCCGGATCCTACCGTTCGGCCCAGTCCCGTGGGACTGGTAACCGTGGAGCC 
GGACGGTTCCCCCGGGTCGGGCCCGCTCTCGGCTCTATCCTCAGGTTCCTGAG 

50 GTTCCGAGGTGACGTTCTAGGGCCTCAGGACGTCTCCAAATCGCCGCCGGTCG 
GCCGTTCGAGTTACCACCGTCGTGTGGGTCCGGATGCCGGGAGTTCCGGTGG 
GGGACGCGGCCTCGGAGGGTGACCCCCTCGCCGGGGTGATCCTCGCGCCCC 
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GTGGCTCGATGGTCCTCCCGAGCTCAGATTGTATGGCCAATCGAAGAAGGTGG 
GTCCTCCGCCCCGGATGGCAAGGCTTATATCCTGAGGTACCGCTCTACCCCTG 
ACTCCATACAATTTGGAGGCACATCGGGGGATCACGTGCCGGGGTTGGTCGGA 
TCGCGTATCCCGATACCCTCGGACCCCGTGGAACGGATCCGGGCCCTCCGAGT 

5 CCTG AGGG AG GTCTACCG CCGG GG GAAG AAGCCGAG CCTGG AGGTGACCTAC 
CGGACCGTCAACGGGAGCACGTGCGGTCCCTATTACGTCGCGAGGTGGAGGT 
GTGACTCGCGGTTCAAACACGGTAGGACCCTCTACTTGGGTAAGCCGG AAAAC 
GAAAGCGTTTCCTTCGTCGAGTGGTTGGTTTCCCTTGATCGGAACGAGGTTTTG 
AAACTCGCGCGGCACTTGATGCGCAATCTCCGCTCGGTACTCAAGACCCTCCT 

0 GACCGAGATCTCGAATCTACCATACAAACGGGCGCGACGAGTACTCGCCCGCG 
GGCTCGCACTGACATTCGACGCCAGACCCTCGAACTCACCGCGAATCCGGGAC 
GTGTTAGAGGAACTCCCCGACCGGTTGGAATCCTTCCTGATCAGGACCCTGGG 
AGGCTGGCCGGCGCATTACTCGAGTCACTTGAATAAGATCATCCGTTCTAGAAG 
GAAGTCCCTCGACGGGAAACACGAGATCCCCGACGTACTCCTAGAGCTCGAAC 

5 GCTGGAAACTCGAGTACTGACACGCACCGCCACGGGATCGCCACCGACCGGA 
CGCGGCGTACGGGGGCCGGGGGTCCGTCCGTTGGACGTGCGCTCGCTCTACG 
GGCTCGCGTTGGACGTCACCACGCTCGCCGTGCTCGAGCTCGTGAAGCGTTAT 
CCGGCCTCGGGTGAGAAGCTCCCCGAGGATAGGAACTCGGTGGAGCTGGTGC 
TGTGGGAAGTCAAGG ACCTGTTCAGGCG GTTCG AG CTCG GGAGGTTG GTGG AC 

0 GAGGAGGAGTTCCTGGAGGCCTGCTTCGAGGTGCTCAGGCTACCCGGCGTGC 
CCGTGAGGGTCGGGGGAGCGTGCGAGGAGGCCGGTCTCGAGACCCTGCGGA 
ACGTGTTCACGGACCCAGACGCCTCTGTACTTTTCATCACCTCGCGCGGGCTG 
GACGTATTCGAGGACGTGATGGACGGGCTCGGGATGGACCCGAAGGACGTCC 
GGGCGGAGTGTCGGAGGCTCCTCGTACGGGACGACGGTGCGGTCGGTGAGGA 

5 CGCGATCGAGTCCTGGGTCGAGGCCGGGTTCGAGGTCCGGGTGATCACCGAC 
GGGGAGAGTCACCTGAAGGTCTGGTTACACGGACAACGTGATGGCGATCACGG 
G CGCG AACATG ACCAACGTCAGTCTTGAGAGG CTG AG GGAGTGCCG GGAGTTC 
GTAGCGCCCGTCGTGATGGACGTCAAGGCGCCGGTGGCCCTGCTCGAGTACG 
AGCCGCTGGGGTTCGCGGCGATGGTCGGCGCGAACGCGCACGCGGTCGTACT 

0 CCGCGAGTTCCTCACGGAGCCCGATCGGGTGTACGGTGGTTACCTACCCGAGT 
G CGAG G GTCTGAGGCACCTGTACCGGG AGTTGAG AGCGGGGTTGGAGTGGTA 
CCTGCGCGAGGGTTGTCCGGAAATGCTCTGGTGGGTGGAACCCGAGCCTCGG 
ACGCCCGACCTCTGAACACATCGAGCCCGTGGTCGAACGTCCTCCGGCCGCTC 
GGGGAATGCACACGGGCCGGGAGTCCGTGGGGTCGTATCCCCGTCCCGAGGA 

15 CTACCCGTGGACGCGCCGTGGACCAGGATACTAAACGTACCTGTTTCTCTTCAC 
TTAGTTCTGGTTTCTTGATCTGTCACCGACACCG GG GCGACGGTTCG ACGATG A 
GTCCGGTGACCCTCTCGCACGGTCGTCCGGTACCCCGACGCTCCCGGGATCC 
CCGCGGGCGATACCTCCACGGGTCCGCGGCCGCGGTCGTCACCCCATCGGGG 
ACCTCACGGCGAGCCCCGCACCCTGGGGCAGCGCGGATCGGGCATGAGCCG 

0 GCCCGCGACGTTCCAGGCGTAGGCGTTGCACCCGCCCTGGCACTCCTCGAAC 
CTCGGACAGTCCCGGCACGGTCCCTCGGGTTCGAGCCCCCTCATGCCTTCGAA 
CTCGTCGAGGTCCGCCAGCGTGTACGTCTTCCAGTGCTGACACGGCGTCAGCT 
CGCCGTCCGCCCGGACGTGGAGGTTGTACTCCCCGTGCCGACACGAGCTGAA 
GGGCACCTCCTCCTGGTAGGGCATCCCGGCGAGACAGGCCCGCCTCAACCCG 

•5 CGGACCAGCCCGGGCAGCTCGTCGTGCGGGTAGTCGTCCAGGGGATCGTCGG 
GTCCCGGGGGTACGTACGCGATGACGAAGTGCGCCGCGGCGCCCAGCTCGAC 
CGCAACCTCGTTGACCCTCCTGAGCTCGCCGTAGGTGTCCCGACAGGCCACGG 
TGTTGGCGTACACCTCGTCCGGCTCGAGCCGGGCCACCTCCTCCCAGGTCCTC 
AGGGCGCCCTCCAGCCCGTACCCCCGGTGCGGCTCGAGGGCCACGTAGACGT 

10 GGTCGACGTCGGCCAGGGCGGGGTGGACCTCCGTGGCCACGTTGACGCCCAC 
GCCGGCGTCGTACCTCCGGCACAGTTCGACGAGTTCCCCGAACCTGGGGTGTA 
GGCAGGGCTCGCCGCCCGTCAGGATCACGAAGTCCAGGTCGTACCGGTCCGC 
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GACCTCGGCCAGGATCCGCTCGAGGACCTCCGGGTCCAGGTGCCCGGCGCGC 
CGCGTCCCCCGGAGGTTGCAGTGCGGGCAGTCGTGGGGGCACTCGGTGGTCA 
CGTCCACGGTCACGTGGAAGGACAAGGACGGCGGCCCCGGGTCGGACCGCG 
GGACGGGGACGAAAGCGTTTCCCGGTCCCGAACCGAGACGGTCACGGGTACC 
5 CTCACCGGAGGGATCGAGGAGGGGGCGTAGTCCGGTACCGCCTCACCGCCTT 
CTCACCGTCAGCGGCACCGGTAATAACGGTAGTACCCAGACCGGGAGCCCCGA 
TTCTTCACCGCCGCCCCTCTCCGGGAACAGGAACTCGACGTTCGAGTGCTCGC 
TCATCACCCGCCGAAGCTCCTCCTCGCTAGCACCCTGCCCGTACATCCGGACG 
ACCTTGTCGATGAACCGGACCAACGGGTCGTCCCTCGGCGCGCCGAACTTCAC 

1 0 GTACAGGGGTTCGACCCCCGAGCCCGTGCGCAGGACGGCCCCTTCGGGGTAC 
TCCACCAGCTCCCCGGAGAGTTTCTCGATCAGCGCCGCGTCCGTGATCTCCTC 
CCTGTCCACGAGGATCCTACCGTCCTTCAGGTCGAAGGTCACGATGATGGCCA 
ACGGCTTGCCCCCCTCACCGAACCCCAGGACCCTCATGACCACCCGGTCCGAG 
TATACCTCGTACTCAACGTCCGACACCGAGAGGCCACCCAAATCCTCCCTGTCG 

1 5 ATCACCCGGTCACCCTCCTTCAGGACCGCGATGTAATACGGTGGGCCACCCAC 
GACCAGTTTCTCCTCCACCCCGCAGACGTAGTCGCCGACGAGGACGGTCACAC 
TATCGAACCCCGAATTCGCGACCACCGCGGGATCACGCACGCTCTTCGAGACC 
TGGATCGACTCCCTACCCGCCTCGGTCACCGTGGCCAGCTGAACCTCCACCCG 
AACGCTACCCGGTCCGACGGTCACCGTGGCCGGCCCGTCGGTACCCACGAAC 

20 AGGTCCCTGTCCGGTAGGTAGACCAACCGATGGTGCCAATCACTGTAATCCAC 
GATCACGCGCGGGTCGTCCTTCCACTTGGGTAGTACCTCGGACTCGAGGTACT 
CCTTCAGGAACGCCTTGTCCTCGGACAGACTCCCCCGGATCAGCAGTTCTCCT 
GAGGCTGGGGCTAGTGCTAGGACTAGTCCTAGGACGAGGTAGGGGAGCAAGC 
CGGCACCCCTCTCAGGTCGGTAGTGGGATTAGACTGGCCAGTTGTACCGCGAG 

25 CGTGACGACCTGGGCTAATATGCTCAGGAAGGTCCCCAGGGTCCCGAGGAGG 
GTCGGCTGTAGTACCGAGAGACCCGCGAGCGCGAGCCCCACGACCGCTCCAA 
GGGTCGCGAGGTTCAGCCGGAACCTTCCAACCCGCTCGACAGTACGAGCCTTC 
TCAAGCTTCCTCTCGTGAGACTTCAACCTCACCCACGCGGAATTCACCATCTTA 
GCCACATTATACGCAGTCTCCCTAAGACTAGCAGACAACCCGATAACACCCGCC 

30 TCCGAGGTTAAAATACCCTTAATCTTACCCTCAAATTCACCCTTATCCATCCTAC 
CATTCAAGAAATCATTACAAGCGTTGATAGCCTCGTCCAACATCCTGTTCAGATC 
GTTTAAGTCTCTCAGGGCGTAGTACAAGCTGAATCGTGCCATTAGTATACCATTA 
TCGCCATCCAACACGTCAACTACCAACTCCTTATCATCCTTATACTTATTAAGAG 
TATTCAGGATGTCTTGTACTGTGTTGATGGACCATTCGTACACTGGTACTGACTC 

35 GTCCAAATACCTCTTCGACAATTCTACATTACCCTTAATACTCGATAAATCAGCC 
CCCTTCTTCTCACAATCAGACATTAGTTTAAGCAATTTATCACACTTACCAGACG 
CTTGCACCACCCCATCTTTAACCTTACCCGCAACCTGCAAACAATCACTAACCAA 
CCCCACTTGCGACGCACCAACAGGGATATTAGACACCAGTAGAACCCCTATAAG 
AAGCCACATTAACCTCAACCCACCACACCCCCGTCGCGTTTCGCTCTTTGTTCA 

40 TATCTTCATCATTACAGGTATTCCGAACGTACTCTCAAGCATGAGAGAAAGGATG 
GTGTAATAAGACATGCTGAGCATAGTACGTATGTCTCCGGTAAGCAGGTCCCGG 
AAGATCTGAATCACGAGGAGGTGTACCTTTTCGGGCTCGGGGAACCACGACGC 
GTTGAGGTGATAGTGAACCTCCATGGCTATGGGTAGGGGTAGGACCGTGAGCA 
GGGCGTGTACGAATACGTAGTTCAACGCGATGTAACGTAGCAGCGAGACGACG 

45 TCCTTCCTCCCCCACAACGTCCGGCTCTTCCACAGGCCTTCCAAGAGACCGTAC 
GCCAGACCGGAGACTACTCCCGGCACTCCCAACTCGATCGCCACCAGCCGTTT 
GAACGGCTCCTCCACGAGCGGGGCCAGGGTGGTCCTCGAGTACCAACGGTCC 
AGTACGGCACCGAAGGCTCTCTCGGCCGCCCACTCCCACGCCGCCGCGATTAC 
CGGGGCTACGAACAATCCGAACGGTCCGAGCGGTCTGAGTCGCTCTATCGCCG 

50 TCTTGAAGATCACCACGGACACCAGCGGGAACAACAGGTCTCGGAACGCTGTC 
ACCGGCAGGATTACCGCCGCATCGTTGTACATCCATCCGGCCGGGTGTCGGCA 
CCTGATCTCGACGCTCAGACCGTTGATCGTCACGTACAGTCCGGCTACGGGAC 
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CCAACAACGCGGGAATGAACGCGAGGGGACTGTCGGTGATCTCACGCATGGTG 
TTGAGGATCTTCAGTGCCGTCGCGAGACGTGAGCCCCGGAGGGGGTCCGGGC 
ACGCCGAACTCGACCCATACGACCTCGGTCCCGTCCGGTGTCCTGACCAGCAC 
GGCGTCCTGAACCTCAGAGACGCGTTTCAACCGGGACCTCAGCTCTCTCAGCG 
5 TCGTCTCATCTATCGCACTCTCGCTGAACGTCGCGCTCTTACCGTTGAAGTTCA 
ACGAAACGGTGACCGCGATCCGACGTTCTAAGTCGTAAAACCTGACTTCCGCAA 
CGCCTCTGCGGGCGTCAAACCGGTACTCGTAGTAGTCAGCCGAAGGCGCGCG 
GAAGAAGTTCGAAGCACTTCTCCAATACTTTTCGTACCGAATCTCCGCCTCGGG 
AACTACTCTCCCGTCCAGCCTCGCGAAGATCACTCCGATCGGACTCACGAACG 

1 0 CCGCCGTACCGTCGCGCAGGAGCGTCACCGGGGCCGGGGCGCCGAGCCGCA 
GGAGGACGTTTTCCAGGCAACCGGAGACCACGGCGGGGGTTCGGAGGCCGAC 
GTGGAACTCGCCGAACGACGTTTGGACCCTCAGCTCGTTCCTCTCGAGGAACG 
TTTGAGGGCGGTTATCGGTGAGGAGGTCAGCACTCGGGATCAAGGTGAGATAG 
TGAATGGGAAGGTCGTCGGCGACGAGGCGACATCGGTCCAGGTCGTGGGACT 

1 5 TCAGACAGGAGAGCGCTTCGAGGTAGTCGGCCACCGTATTACCTTCAATAACGT 
CGTCAAGCGCGAATGCTGGACTGAGCGGAATGAGAAACATAATGAGAAACATG 
AGGAGGGTAAAAATGGGCGATGGGCCTGCGTTCAGGCGCTGATACCGCCTCTT 
CTTGCCGCTAGCATCAGTATATCATTAGTGCGGCGACAACCACGATCGGTGCTA 
CCGGTATCCACTCCCTCTCGATGTCGTCTATCGTGGTAGCGTTGTCGTCACAAT 

20 AGTATCCTGAGTGCGCCTCGACGTCGTCGTCGGTAATGACGCGAGGCGCTAGA 
TAGAGTTGCATGTAGCTGTTGCCCGCGTCGCCGGTGGGATCCACGTGCACCCA 
CCTGAAGTCTTGGTTATAGAACGCAACCCAAGCATGTCCTTCGCCCGCCAATAG 
CCCACCTACGACTTTCGCCGGTATCATCGCCGCCCTCATCAGAGCTACTGCCA 
GGACAGCGTGCCCAGCACAGTTCCACCCACGCCAGTATTCCTTCAACACCTGC 

25 AACGGTGTGAACTCTGTCCAATCCATGTCGCCCGGCGTGCTGTAGTCCCTCGC 
GGGGATCTTACTAGCCACCCAGTAGGCGATTCTCACCGCGGCCTTGAACAGTT 
GGGATTCGAGCGTACCCCCGTTCATTGCCTGTACAGCGTTTGCGAAATCCCTCT 
CGCTGACTTTACCCCACGTCACTTCACCCCAGTAGGGAACATCTTTCGTGGAAC 
AGTCGAGAGTATTTGGCGACTCGGCCACCTGAACTACCTTCAGCGGTGTTGGAT 

30 CCTCCTTACGCTCCGGAGCTACGTAGACGATGTACTTGACGGCTTTGACCCAGT 
TGCTCAGCGGCCAGGTGGGTCCGTTCGACGAGTGGAGCCAATCCACGACCTCA 
CTGTTCCTCGTCACGTACTTCTTGATGTAATCTTCTTGATGTAATCAGGTTGGTT 
GGCGACCCAACCGGCCCATGGGGGTAGGTCGCCACAAGCCGCTCCCGTGATC 
GCCACTACCAGCGCGGTCGTGAGGAGGACGGTCACCCTCAACGAGTCCATGC 

35 GACCGCCCCGGTACCCCGGTGACCTTCTTAAACGTAACGATTTTC I I I II GAAA 
CCTAACGAGCAAAAACACAACAGATGAAAACGTAACGGATTCCGAGCGGAGCG 
TAGCGTCGAAGGACCGCGACGGGCTCGGGCCCGGCCTCACTCGAACTTCCTC 
CGGATCTCCCTGATCCGCTCGATCGTCTCCTCGTCGGCGTCCCAGTAGCCCCG 
CTCGTGCGCCTCCAGCAACCTGGAGGCGATCTCGCGGACCGCCGCCGGGTTC 

40 AGCTCCTCCATGCGCTCCCGGGTCTCCTCGTCGAAGAGGTACTCGCGGGCCAC 
GCCCTCCCAGATCCAGTCCTCCACGGAGTCGGTCGTCGCCGCGAGACCGACCA 
GGTACTCGACCCGCTTCGCGATCTCCCGGCACCCGTCGTAACCGTGCTTCAGC 
ATGTGGCGCTTCCACTTCTCGTTCAGCAGCCGGGACACCGCCCCCGACCTGAC 
GACGGTCTCCAGGTCGTGGACCTCGGGGTCCCGACCCGAGCACGAGTCGATC 

45 ACGTACGTCTCGGCGTCCTCAGCGGCCGCGGTCAGCCCGCCGAGGAACTCGT 
AGTAGTGGTCGAGGTCGATGATGTCGTACGACCGGTGGGACCTCACCTGCGCG 
GTCGCGTCCTGCCGGCCCGCCACGGCCTCGAAGAGCCCGCGAGCCTCCTCGC 
CGTGGACCCCCTCTCCGTAGACGTAGCCCATGTCGTTCAGGTACGCGTCGATC 
AGCTCGGACTCGTCGTCCCAGTCCGAGGACTCGACCTTGGAACGCATGTTGTC 

50 GGCGGCGTAGAGGTCGGGCCTGGGCCCGAACACGCGGGACTCGGGCCGCCC 
GTGCCCCTCCTCCCGCAGCTCCCGGACGTGCTTCCTCACCGGGTTGACGTCCT 
CGGGCTCGTCGAGCTCCGCCACCTTCCGGACCGCGCGGTCGATCAGCTCCAC 
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CACGTTCGGGAACGTGTCCCGGAAGATCCCGCACATCGTCACGACCACGTCCA 

CCCTGGGCCGGTCCAGCTCCTCCGCCGGCACCGGCTCGACGTCGATGACGTT 

GCCCGCGTCGTCCCGCACCGGCCTGACCCCGAGCAGCTCGAAGATCATCGCC 

ACGGTCTCGCCGCCCGTCTGCATCGTCTCGAAGGCCCAGAGGACGAGCCCCA 

CCGTCTCCGGGTACTCGCCGTGCTCCTCACGGTAGCGCTCCAGGAGCTCCCTC 

ACCGCCTTCCGGGCGCGCTCCTCGGCCTCGGGGGTCGGGATCCGCCTGGGGT 

TCAGAGCGGTCAGGTTGCGACCGGTGGGTACGACCTCGGGGTTCCGCTCGAT 

CTCCCCTCCCGGGGACGGCTCGAGGTAGTCCCCGCGCAGCGTGCGCAGGAGG 

GACTCGGTCTCGCGGTCGTAGGACTCGATCAGCCCGTCGACGAGCTCCCTGAC 

GGCGTCCGGGTCGGCGAAGACCTCCGACAGCCGGTCCTCCCCCTCCTCGACG 

TACTCCCGCACGACCTCGACGGCCTCCTCCCGGTCGGCGTCCAGCAGGTCCCT 

CGACTCGGCGTAGCTCACGGCCGTCTCGGCGACCAGCTCGGGGTCCGGGTCC 

GCCCCGACCACGTGGAGCCCGCACGGGATCCGGTCCCTCAGCGCCCGGCGGA 

CCATCGATTCCACCGCGCCCACGTACGCGTCGTCGTCCTCGACCTCGACCCGG 

ATCCCGGCCGCCTTGGCGATCTCGCGGAGCTCCTCGACGTCCTCCCGGCCCTC 

CCGGACGGCCTCGCAAAGCCGCAGGAGCTCCCGGTAACCCTTCAGCTCCGGG 

TCGGCGAGCGGCGGGTGCAGGTGCGAGACCATGTACGCGTACGTCCGGTGCT 

TGGCGATCGCGGCCTCGGACGGGTTGTTCACGTTGTACAGGTACACGTGCGGG 

ATCGGCGTGATGAGGAGATCCGGGAAGCACGCCTCGGAGAGCGCCTTCTCCTT 

GCCCGGCAGGAACTCCAGGGTCCCGTGCGTACCGAAGTGCAGGACAACGTCC 

GCGCCCCACTCGCGCCGCAGCCACTCGTAGAAGCAGACGTAGTAGTGCGTGG 

GCGGCGTGTCCTCGTGGTATGACTCCTCCGACTCGTGGAGGCCCCGCGTCGG 

CTGGAAGCCCACGAACACGTCGCCCAGGTCGAGCCCGAAGATCGGGAACGCC 

CCGTCCACGAGCAGGGGGTCCTCCTCCGGTTCACCCCAGGCCTCGAGCACGC 

GCTCCCGGGACCCCTCCGGGAGCTCCTCGAACCACTCCCGGTACCGGTCGAG 

CGGGACCTCGTCCGCCGCGGGCACGTCCTCGGGTCGTCGGTGCCGCAAGTCC 

GGGTTACCCAGCCGCCTGAGCACGTCGTCCGTGACCCGGTCGAGGTCCACCT 

CGAGGTCCAGCCCGTCCCTCAACAGCTCCAGCACGTTCCGCAGGCTCGAGAAC 

GTGTCCAGGTACGCGGCCTCGCCCACGTTCTCCTCACCCGGCGGGTAGTTGAA 

CAGGACGATCGCCACCCTCCTCGGGCCGCGCCGCCGCAGCTCCAGCCACCTG 

TACACGAGCTCCGCCGCGCGGTCCACGTTCTCCCGGATCGGCTCCATCGCGTG 

CAAGGGGACGTCCTCGAAGCGGCCGACCTCCGACTGACAGGCCACTGGCGGT 

AGGAAGATCGCCGAGTCCAGCTCCGGCAGGGACACGTTGATGAGCAGGCTCA 

GCGGGTCCATCCCGAACTCGTTCTCCTCCCACTCCTCGCGGTCCAGGTACCAA 

ACCTGCGGGGCCACGAAGTACGGGACGTCCCAGCGCCGGAGCAGCTCGATCC 

CCCGCTCGACCTCGCCGCCCATCGGGCCGCCGACGATCCTGAAGCAGGTCAG 

GGCGACCACCGCGTCCGGGCGCTCGTCCCCGAAGAACCGCGTCAGGGTCCCG 

TAGGCGTCGATCGAGCAGTAGGCCCCCACCGCGCCGACGCCGCGCTCCCGGA 

GCGCCTCGATGACCGCGTCCACGTGCTCCGTGTTCCCGTTCGTGTAGAAGAAC 

TTGTAGAACGTGACCGGGACGAGCGTCCCGTACTCCTCACGGAGCTCCCGCAG 

GAAGTCCACGTCGATGAGGCCCTCCTCCGGGTCGTACAGCGCGCGGCCCGGG 

ACCTCTTCGGGCGGGTCGGGCTCCCGCAAGTCCGCGCCCGCGAGCTCCCCGG 

CCAGGTACAGGAGCATGTTCTCGACGTTGTCCGCGCCGCCGTAGTCCCAGTAC 

CGGAACGCCCGCATCGCGATCTTCAGCTTCTTGAGCGCGCCGAACCAGCCCAT 

CCTTTCCGCGAACTTGGCCCCGCGCTCCAACGCCTCGTCCATCCGGACCCCGG 

AGAGGTTGTCCTTGCGGCGTTCCATCATCCGCCCGAAGAACCGGAAGAGGCGG 

CTCTTCTCGAGCCCCAGGCTCTTGAACGAGGCCCGCATGACCTCGAAGCAGGA 

GTGGACGGCCACGAAGGGCGTCTCCTCCGCGATCGCGTCCAGGTCGACGGCC 

TCCGCCGTGGCGGAGTCCATCACGTTCAGGACCGCGAAGTCCGCCCTCCGCAT 

CGCCTCCTCGAACTCCTCGGGCCGCTCACGTAGATCCCACATGTAGAACATCTC 

GACGTCGATCTCACCCTTCAGACGCTCCGCGGCCTTCGCGACGCTGAGCGAGT 

ACGGTTGGTGACCGACCACGACCACGGCCCTGACCACGCGCGGCCCCTGGGC 
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ACGCACACGGTAGGCGGTCATAACGTTTTCACACCAGCCCACCGGGAGAGTGA 

GAAAACGTAACTCCGACCGGGTTGAGGTTGTTCCACCCTGAACCCTCGGCCCG 

TGCGTCCGGGGTCCGCCCGCCGCGGAACCCGTAACTTTACATTGCGCAACGTG 

TTATAGGACGGCGGGCGGGGTGACGACCGGGATGACGGCGTCGACCCTGATA 

ACAGAGTCGACCTTCGACGCTCTCTCCGGCCTGGAACCACCACCCGAAGTCGG 

TATCCTCGTGATCACGGCGGTCATCGCCACCGTCCCGACGGTCGTGGCGATCC 

GCATCGGCGGGATACTGGGCAGGGTGGTGGCGTACTTCCTGACCGTGGCCCT 

GACGTTCTCGGCCTTACCGCTGATCTTGCACATCCAACGGGGTCTTGAGCTCG 

GTCCCCGGGAACTGCTGACGCTCGCCCTGATGATGTCCACGTGCTCGCTCTCG 

ATCCTGAGACTGGCGACGGAGGGGTTGAAGCTCACCCTCGGGAGCGCCGTGG 

CCGTGGTCAACCTGGCCGGCGGCTTCGCGCTGCTGGTCGTGGCCGTCACGGG 

AGGTTGGGAATCCCTCGAGCTGGCCCTGAGCTCCCATCACTGGTTCCGGCTCA 

TGGTGGTGCCCGCCATCCTGACGGTGTTGACCTACTGGGTCTACGTGGCCGTC 

AGGGACGTCCTGGACTGGTTGCGGGGACGTCGCGCCGACCCGCGGGACCTGG 

AGGCCGCTGAAGCCCTACTCGAGGGGGTACGGGCTTGCGAGAGACGGCTGAG 

AAGGGTTTCCGAGTAGGGGCCGGGTTCCTGCACCTGGCCTCCCGGATCTCCAC 

GGACCGCAGGGCGCGGGCCAAGGCCGAGGGGTTGACCGCCTTCGGCTCCGC 

GCTGCAGACGCTCTCCGTCGGGATCGCCGCCGCGCTGGGGACGCGGCTCGGC 

GACGGGGAGGTCGAGGTCACCAACCGCGCCGTCGAGTCCCTCGGGATCCGAC 

CGCCTTTCGACGAGGAGAAGTACCTCCGGGGTCTGACCTCGGTGCGCGATGAC 

CCGAACCGGGCCTACGAGACCATGTACCGGGCGCTGTGGAGGTGGCCCCGCA 

AGGTCTTCCGGGAGCTGCACCGGACGCTGGAGGAGGATCAGGCGGCGTTCGC 

GGGTATCGTGGACTACCTGTGGGAGGAGATCATACGCCAAGCCCGCGAATCGC 

CAGCCCTGGACGAGTTCGTCCGCGAGGTGGGTAAGGGTTGGAAGGTCACCCG 

GGAGGCCGCCGAGGCGACCGGACTGGCCGGCTCGATCGCGGGGACGGTAGG 

CGACCTCCTCCGACGGTCGCTGTCCCGGCTGCACGGTGGATCGGAAGGGGAC 

CGCGATCGGTCCGAACGGCGGGACGAACACCGATCCTGGCGGCTCGGCGACG 

CCATCAGTCAGTACTCAGGGTCATCCGAGGGGACGTCGCCCCTTTCGAAACGT 

ACCGGGGACGCCCCCCGAGGGCGGGGTGAGGTTGCTCGAGATCCTGGCTTTG 

ACGGTGTTGACGGTGCCGGAAGATCCGGGGAGGTTCCTCGAACACGTCCTCGA 

GAACCCGAAGGTACTGCTCGCGGCGGGAGGGGGACGGGGAGGGGCCGCCGG 

GGGCCGTGGAGGTGGCTTCGGAGGTAGGGGCGGTGGTAGAGGTGGCGGAGC 

CGGTGCGAAACTGTCCCCCCGCGCGGGTGAGATCCTCGAGTCGCGAGGGAAG 

TTCCTCCGGGAGCTCAGGAGGCCCAGATCGAACCTGAAGTGCTGTCCGTCGCG 

TCACTCCGAGCGCGAACGCCGGCGACTACTGCGCCTCTACGGGAAGGTCCGG 

GTGTACTACTCGACCGTACCGCCGACCCTGACGATCGGCGGTATCGTGGCGCT 

CCTCTCCACCCCCTTCACCGTCTTCCTGCCCCTCAGACGCGCGCTGAACCGGG 

TGTGGGAGAGGAGGTACGGACCCAGGTTCCGGGGCGGAGATCCACTCTGGTA 

CCTCAGGTACCTCGACGAGGTTCGGAGGTTCAACGAGAGGATCGCGGGGAGG 

CTCTGGGCGATCTCGGCGCTCAGCCTCCTGACCGTCGTGGCCGAGGGCGAGC 

TCTCGTACCAGGCCGCCTACGCCTTCGCCGACGCCGTGGTGGAGGGAGGAGA 

ACCCCTGAGCGCCTTCTACGACTGGGCCGTCCTGGGGATGGAGGCACTGCTG 

GCCGTGTACGTGGCGACGTCCGTCGTGATCGCGCTCCACCTGGTGCGGACGA 

GGGACCCGAAGCACCGACGGTACTGCCCCATCTTCCGAGCCTGCTTACCCAGA 

CCCTACCGGAGACGGGCTTGGAGGACACTCCGGACACTGACGGTGCCGGTGT 

CGATCCTGCCGGTGATCACGGGGGCGTGGGCCCTGCGATGGGGTCTGTGGGT 

CTTGAGCTGAGGCCGGACCTCGACGTCCCCTGCGGAACCGTTATTGATCGCCT 

AACGTTTCCCGCCGACACGACCGCGATCCCCACTCGGCGGTAGAGGTCGTCCA 

CGAAACCTCGTGGGCGAAACGCCCGGCCGACGATCGTTTCGCCACTACCGGTG 

AACGGAATTCCCCCGGGATGACTCCGAAACGGATGTGCACGACCGGAACACGC 

CACGGCACCCGACCGTAACGGTGAGAGCGGTGGCGTCCATGCCGGTGACCAC 

TCGCCCAAAATGAGAAACGTCGTGTTTTCCGGAGGCGCACCCCCGCGGCCCTC 
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CGCCGATCCCGTGCCCCGGGGGATCGACGAGTTGCTGGAGCCCCTGACGCTG 
ACGCTGCTCGCCCTCCCCGGGGACCCGGGGGATGTCCTCGGACCCGTCCTCG 
AGCACCCCGAGGTGTTCCCCGCCATGGGGAGGAAGGGACACGACGGGGAGCG 
GTGGACGGGCAGGAGGAAGCGGGTCCAGAGGGTCGACGCCAAGCTCTCCCGG 
5 GTCGGTGAGATCCTCTCGGGGAGGTCCCCCGGAACGCGGAAGGGATCCGAGC 
TCCGGAAGCGCTACCCGGAGCGGAAACGTGAGCGATTGCTGTCCCTATACCGA 
AGGGTCCGACTCTACTACCGGACCGTGTTCGACGAGCTGGTGCGACTCCTCGT 
CGCGCTCCTCGTCACGTTCTTCATGGTGTGCCTCGCGGTGAAGGCCGCCGGG 
GAGGATTCGGTGGCGAACCTCTTCCGCCTCGCCGGGATATCTATTATCGTCGA 

1 0 CATCGTCGCGCTGATCGCGTTCTGCGAGATCGTGCTGACGGCGGTGGAGGACT 
TCGCGGACGCCGTACTCGCGGGCGAGAGCCCGGAGGCCGCCCTCGACGCCTT 
CTACGGCGGTGCCGTCCTGACCCTCGGTTACTCCCTGATCGCGTACGCGGCGG 
TCGCGCTTTGGATCGTGCGACGGACATCGAGGGAGCTCGACGTCAGGACGCT 
GGTTCAGGCCTCGATCCTGATCCTACCGCTCGTCGCGGGGTTCCGGGCGCTAG 

1 5 TGTGGGGGATGTGGGTCACGGGCAGGTACGCGGACGTGGTGCCGCAGCTCTT 
AGGCTTCACCTCCGTGCTGATCGTCATCTACCTGCTCGTGAGGCTGAACCTGAA 
ACTCTCGAAGGACCGGGCGTCACCGTGACGGCCACGCGATGTCCGGCGTCAC 
GGGGGGCACTCGGGCCTCTTCCATCGACCTAGGCCCGGGAGGGACGGCGGC 
CGCGCCGATATATTATCGTTCCAAAAACCCATGACCGGCCACGGCGCGACCGC 

20 ACCGCCGGTGATCGGACGGCGTACGGTACCACCCGGGGTCGGGGGTTCGGCA 
G GATGGAGCCCCTGACCCTGGTCCTGCTCGTCTTCCCTGG GG ATCCG GGTGAG 
CACCTCGGACACGCCCTTCTGGAGCATCCGGAGATACTGTCCGCGGTGGGAG 
GAGGACGCGGGGGCGTGGCAGGAGGCAGAGGTGGAGGGGGTAGGGGCGGC 
GCCGGCGTCAAGCTCTCCCGGGCCGGTAAGGTCCTGAAGTCTCCGAAGAAGTT 

25 CTACCGGGTGCTGAAGAGGTTAAAACGTCGGAAGCACCGTCCCGAGCGCGAAC 
GCAGACGGTTGCTACTCCTCTACTGGAAGGTCCGGATCTACGACCGGATCGTG 
CCAACCGCGCTGATACTCAGCGGCTTCATCTCGTTCTTCGTCGTGCCACCCGTA 
CTGGACTTCCTCTCCGATCGCCTGTTGAGGAAAGCGTGGGAGAGGAAGTACGG 
CCGCAGGTTCCGTCGTACCCGGGAGTGGCGACATCGGTGCGACTACGAGCTG 

30 TCCAGGCTCTGTGACGACGTCACCTACAGGCTCTTCCTGACCTCGTTGCTCGG 
CTTCCTAGTCGTCGGCGTCGAAGGCATCTTCTCGACGTGGGCCGTCGAGGCCT 
TCGCCGACGCCGTGCTCAGGGGGGAGGGGTTCCGGGCGGCCCTCGACGCCTT 
CCGGTGGTACGGTGTCCTGGGGATGGAGTACCTGCTGGCCGCGTACGCCGCG 
CTGTGCGTCGCGATCGCGGCCTCGGCGGTGGCGAGGACGTGGGAGAGGCGG 

35 AGGACGGAACGCCTGAGGGAGGAAGTCCGCCGTCGGCTGGGGCGTCGTCCCG 
AGAAGTCGGATCCGCCGAGTTGCATTCCCGAGTCCTTCAGGACCTCGGTATCG 
AGGGTCACCCGCGCGCTCGAGGCGCTGTTGTTGATCCTCCCGCTGGTCACGG 
GGACGTGGGCCCTGCGATGGGGTCTGTGGGTCCTGAGTTGAGGCCGGAACCC 
GTGGGGTCGGGGCGCCGGAGGACCGGCCGCCGGCGTCCACGCCCGGCGATC 

40 ACTTCCCCGGGATGGGGAGAGTTATGTTTCCGAAAGCGTACCGGCATGGCCCT 
CACCCGCGGCCCTCCTACGGGGGCCGTGTGATTGCTGGAGGCCCTGGTTCTG 
GCCGCGTTGTCCGTGCCGGGGGACCCGGGAGAGGTCCTCGAGCGGGTCGTC 
GAGCACCCCGAGGTCCTCCTGGCCAAGGGAGGGGCGGTGGAGGTCGCGGCG 
GTGGAGGGGGCAGGGGTGGCGCCGGTGCCAAGCTCTCCCGGGCCGGTAAGG 

45 TCCTGAGGTCCCCGGGGAAGTTCCTCCGGGCGCTCAAGAAGTTCAAGGTCCGA 
AAG CGTTACTCGAAG CGGGAACG CAAACGACTGCTGCTCCTCTACTG GAAGGT 
CCGGCTTTACTACCGGACGGTCGCCGAAGGCGTGCTACTGTACGCCTCCTTCG 
CGCTCGCGATCGTGATCTTCGCCCTGGACTTCCTGACGGACGACCTGGAGCTG 
CTCAGGGAAACCTGGTTCGAGAGGAGCCTCTACCTGACCTCCGGCGGCGCCTT 

50 TCTCGCTATCTTCGGCGAGATGGTAGTGGCAAACAGGGCCGTTTCGGCGTTCT 
CGGAGGCCGTGCTCAGAGGCGGGGGCCTCCCGGCGGCGCTCGGCGCCTTCC 
GGGCGTGGGCGGTCTACGGGATGGGGATGCTGTTAGCGATGTACGTCGCGCT 
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CGTCCCCCTGATTATCGCGCTCACCCGGAAGGAACCCGACGTCAGGACCCTCC 
CGATGCTGGCGGTCCCGTTGGCCACGGGGATCTGGGCGCTGTGGTGGGGCCT 
GTGGGTGGTGAGTTGAGGGTGATCCGGTCCCGTGCCGGCGGTCTCCGCACCC 
GCCCGAAGGTCGAACCCGGGAGTTCGATCCGGCGGTACCCGCGGGGGGTGTC 
5 AACGGGGGTGTCGTCGTCCACCGAGGCGGACAACGTTTAGCGCTCCCGCGAG 
GCCCCCGGTCCCTCACACCGATCGCGGATGGTAACCGCACGGAACGCCCGAG 
GAGGGGAGTGTCCCGTGCACCACACCGCGTCCGAGATGCTGGCGGTAGGCGC 
CGCGCTGGGCGTGAGCGGCGGGCTGGCCCCGGGTCCGCTGCAGGCGCTCAT 
CGTGGCGGAGACGCTCGGGAACGGCCTGCGGGCCGGGCTGGCGGTGGCCGT 

1 0 GGTCCCCGTGATCACGGACGGTCCGCTGGTCACGGCCGCGGGGTTGGCGGCC 
GCGCGGCTCCCCGGCTGGGTCCTCCGGTACCTCGGACTCGCGGGGTCCGCCG 
TCCTGGCCTACATGGGGCTGTCGCTGATCAGGGAGGCGGACTCGGCCGAACC 
CGCGCGGTCGGAGGGCGCCGGGTCCTCGCTGCGGCGCGCCGTGGTCGTCAA 
CCTGCTGAACCCACACCCCTACGTGTTCTGGCTCACCGTGGGGAGCTCGATGA 

1 5 TGGGTTCGGCACGCTCGCTCCCGGAGATGGTGGCGTTCCCCGTGGGCTTCTTC 
CTCGGGATCGTGAGCACCCAGGCCGGGATAGCGGTGGCCGTTCACCGCGCGC 
TCTCGCTGACGCCCGCCGAGCGGGTGGGCGGGGCGAGGCGGTTGTCCGGGG 
TCCTGCTACTCGGGGCGGCCGCCTACCTGGCCTACGTCTCGCTGCGTGACATG 
CCCTCCTGAGCGATGACGCTCGCCCTCTACCCCCGGCGGCTCCCGTCCGGCC 

20 TCGAGCTGTACTCGATCGGACCTCATTCGACGCGGCACCGACCGTGTGAGGGG 
AACGCGCCGGTCCACTCCACTCAACGCGAACCCGACATTCCGCCGGACCGTAG 
GTAGGGCTCCGCCCGGCTCGGAGACGGCACCTTCTCCGTGCAGATGACCGTCT 
TCGGGTTCCCGCTCACCTACTCGCTGGGAGGGTCCTGCCTGATCTCATTCTGG 
GTCTCCATGATCCGTGTCAGCGACTGGCTCGAACGGCCCTCCAGCTGTCCGTA 

25 CGAACCCACCCGTTCTCCGAGGACGGAGTGAGGTCGCTCAAGCACACGGTCGA 
GAGCGTACACCCTCCGAGATCGGGTCGGTGGTATCACGAGGGCGGACGTTGAT 
TCGCGCAGACCGTCCAACGACACCTGGTACGTCGGTTCCCGCCGTCGCAACCG 
CAGCCGTACGAAACCCCGACGGAGTCCACGGAAACATCCGGTAAAAGGAGATC 
GTCTGCTCGGTCGTCGCGCCGGCGTGTGAACGCGCTCGGACCGCGACGGGGC 

30 GCACACCGACCGCCCGAGGATCCGTGAGGCACCCCGGAGCGTCATCGACGAC 
GCTGTCGGCGCCTCCCTGTGAAGCCAGTACCGTGCGAGTTAGCGTCCACCGTC 
GGCGGTCACCTCTCCGAAACGGTAAGGGTTACGTCCTCGAAAACGCACCTGCG 
CGGCCCTCCGCCGATCCCCCGGCGACTGGGGGGTCGATGAGGTTGTGGGAAT 
CCCTGGTCCTGGCGATGCTGTCCGTACCGGAGGATCCGGGCGAGTGGCTCGG 

35 GCCCGTCCTCGGGCATCCCGAGGTCCTCCTGGCCAAGGTAGGGAGGGGCGGC 
GGAAGAGTGGGGATCAAGTTCCCCCGGATCGGCAGGACTTCGAAGTCAGAGAG 
GCTCCCCCGGGTGAAGATCAAGAACTGGGGATACTACCCGGAGCGGGAGCGT 
GAAGAGCGCGAACGGCGGGAGCGCGAATTACTGTCGCTCGTATACTGGAAGGT 
CTGGCTTTACCACAGGATGGTCCCTCCGTACCTCATGAAGGCTTT CGTG GTACT 

40 TCTCCTCGGGGGGCTCGGACTCGTCGCACTGTACTGTCTGGGCGTTTTGAAGA 
GGACCTGGAGGTACGCGCTTCTAACGTCCGTTCTCGCCGCCGTCTCGGTGTCC 
TACCCGAGGCGGTGATGACGAATTACGCCGTCGAGGACTTCTCGAACGCCATG 
CTCGCGGGCGGGGGCCTACAGGACTGTCTCCACGCCTTTAAGGTATGGGGAGT 
TTACGGCCTCTGGACCCTGCTGGCGGCGTACGTGATGCTCGTGCTCGCGGCG 

45 GTCGTGCTGGCCCGGAACGCCCTTCGGGATGTCCCCGTACCCGTCCTGGCCCT 
GTCGCTGGCGATACTGGCGGTCCCGCTGGTCACCGGGATCTGGGCCCTAGAC 
TGGGGTCTGTGGGTGACGATGAGCTGAGCCCGCCACTCCGACACCGGCCGAG 
GCCGGACGGTGGAGTGGTACTGGCCTCCCACGGTTCTCCTTTCCCCGGAACGA 
GCGGGTGATGACCCAGCGTCCCCCACCGCTCCGACCCCGTGAGGGGGAGGCT 

50 CTCCGACGGCACCGCGTGGGGTCCCATCGACGAGCCGATCGGGAGGATGAAA 
GGGATCAGCACCGGGGTTACTCCTCATCCGGCTCGGGCGTCCGCCACCCTCAT 
CACCCGACGTCGCCCGGGGTCGGCCGCGTCGCGCCTGTGGGCTCTCCCTTAC 
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CGAGTTCGGCGCACCGCGGGACCTGATCCCGAATGTATCTGTATCGGAAAAAC 
GTTTCCGCGTCTCCCATCACGCGCGGACGTCGGCAGTGCATGAGCTAGCCGAA 
TTCGCCGTCAAGACGTGGGCGTCCGACGGTTCTCACGGCTAGGGATCGCGGC 
GTGGGAGATCACGCTACCGTCGGGTACGGAACGCCGACATCACGACGGGGGT 
5 TGACGGAACAAGGGTCGACGATGTTCCCCCATCCACTCATGCGGCCGCTCTCG 
GCCGGGAACTATGCTTTAGAAAACTTCACTCTCAAAAGCTTCCCGGTGATCACG 
AGAAGGCGATCCACTCGGGGCTGTTTCAGGTTCGTAGTCGTCGCCGATCGTCG 
GGTTCTACCCCCATCAATTCCACGGCACGCCCGGATCACTCAACGAAAAATATA 
AAGTACCAGACGTGAATGTCTGGCGTCAGGACACGGGTCGATGCATCGTATCC 

1 0 ACTGACGCATCGGCGAGATCCTCGCACAGCACCGATCGTCCCGACGTACTCCG 
CAGGCTTCCATCGGTGTCGTGCGTGAAGGACCGGAACGCCCGATGGATCCGG 
GGGTCGCCCGAACGGTGCGACTCCCGGTGGTCCTCACACCTTCGGTGCTCGG 
AATTCTGCTACTACTGTCGATCCACGTCGCACGCCCGGTAAACCCGAGCTCGCA 
TTACGCCCTTGACGACTTCCTGAAAGTCGAGTTCGACGGCATGCGGGACGGGA 

1 5 TCGTCCTCAAGTTCCCGGTCGCCTTGGACGGCGAGGTCGTGTACGGCTCATCC 
GCACCGGGCAGGTACCCATACCCGGTGTACCGGTACCGGGACCCTCTGGAGG 
GCGGGATCGCGAACGTCTGGATCGAGGGTCTACCGTACATCGGCCGGTCCGG 
GGTTCACACTTTCATCTTCAAGGTTATCAACACGGAAGGCCGCCCGATCTTCTA 
CGGCGAGGTTCAGGTCCGACGGGACCCGAGGACCGGTCGGTTCCAGGTTCTG 

20 CGCGGTTCGGTGATCTGCGGCCCGTTCGTGTACTGTCCACGCCCCGACGGATG 
CGTGATCCGCTACCGGACGCTAGAACCCGTGAGAACGGAGCTCGTCGTCCGGA 
GACCGGATGGAGGAATCGTGACTCGGCTGGAGGACGGGAAACCCCGGACCGT 
GCACGAGTTCCGAGTGACGGGCCTCCGCCCGGACACCGAGTACGAGCTGATC 
GTGCGGTGGAACGGGTTCGAGCTGGCGAAGCGGGAGTTCAGGACCGCGGTAC 

25 CGGACGGAGCCGCGGGTTTCACGTTCGCGTTCGCGAGCGACTCGAGGTGCAG 
ACACCTCAAGGAGTCCGCCGGCGGTGGCGACGCCGACGCGTACGGTTGCAAC 
GTGGAGGCGCTCCGGTCGATCATGATGTTTGCCGCGCGGCACGGGGCGCGGT 
TCCTGGTCTTTCCGGGTGACCTGATCTACGGACACGCGACCCCGGAGGACGCT 
CGGCTCCAGTACTGGAACTGGAAGCAGGCCGTCGCCCCGTGGGAACCCTCGG 

30 TGCCCGTGTACGTCGGCTACGGTAATCACGAGGCGGCCGTGGTCGGATCCGG 
AGGTCGATGCTCGGGCGAGGAGGTCTTTTCCCGGGAGTTCGTGACTCCCGCCG 
AGTTAGGCCGGGGTCCCGCGGGCGTCTCGGAGGGTAGGGGATTGCCGCCTTA 
CG GGGACACG GTATACTGGTTCG AGTACG GCTGCGTG GCCGTGGTCGTCTTGA 
ACAACTGCTACTCGGGAATGCTCCGGGACTGGACGGGTCCCGGCGAGTGCCC 

35 GTACCTGGGGTACGTGATGGATCGACAGTTGAGGTGGCTCGAAGAGACCCTCG 
ACAGGCTCGATCGGGATCCGACCGTCCGGTACGTGTTCGTGGCGGCACACTTA 
CCCCCGTACCGGTTAACCGAGCCACAGGAGCTGAGCAACAGGCTCCGTCCCGT 
CGTCAACGGACGACCCGTCGGCGAGGGCTACGTCGACAGGTTGAACCGTCTC 
CTCGAGGTCCTCATGAGGCATCGTAAGGTCGTGGCGTTGCTCTGCGGGCACGA 

40 CCACTGCTACGCGCGGTACCTCATCGACAGGAACTTCCCCATGTACCCGAAGG 
GCTGGCGGGGTCGGGACATCCGACGCGAGCCCTGGTTCAGGCCGCTCTGGGT 
CATCATCGACGGGAACGCGGGCGCGCCCATGTTCACCCTCGCGGACAGCCCG 
TGGAAGGACCGCGTCCGGGTCTTCACCACGCGCTCGGCCGTGGTCGTCCTCTT 
CCACGTGCGGTTCGACCGGATCGTCGTCGAGGCCTACGATGCCACCACCGGG 

45 GAGCGCGTCGACCGGTTCGAGATCCCCGCGCCGGGCTAACCGTCTGAAGCGC 
TCTCACCCACGTACTCTTCCCTGCTCCGCGCAAACGCCCGCGATCGGACACTC 
CTCACACTCCGGCTCCGGACGGCAGCACCTCCGTCCCAGTTCCACAGTACCCA 
GCGCGAGGTCCCTGGGATCCCGGGCGGCTCTCACCCACTCCGCGCCGACATC 
TCCCACGGGACGCCCAGTCGACCGTCTCACCACGCGACGCACGTTCGCGTCCA 

50 CGGGCAGGACCCGCTCCCGGTACACGACCGCCCGCACCAGGTCCGCGGTGTA 
CGGGCCCACCCCGGGCACCGAGAGCAGATCCTCGCCCGAGGGTTCCGGGTCT 
TCCGACAGCAGCCTGGCCAGCCCCAGGACGGCCTTCAGCCTCCGTTCCACCAG 
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ACCGATCCGCGCGAGCGACTCCTTCAGCTCGTCCTCCGGGGCCTTCAGGAGGT 
CCGAGGGTTCCGGGTACCGGCGCAGCAGTTCCCTGAGCACCGGCTCGGCTAG 
CTCCCTCCGGGTACGTTGATGTAACACACCCGCGAGCGCGACCGAGTAGACGT 
CTTCCCTATCGCCCCAGGCCGGTTCGTACTCCCCGCGCTCCTCCATCCCCCGG 
5 A GCCA CCGCTCGACGATTCTCGGCGCCTCCAAGAGCGTCGCCACCCGGAACG 
GTTTTCCGTGCCCAGACCCGGATGAGGGTTCCGGGATGACGAGGCAGGGGAT 
CGCCGAACCGGTGAGGACACCCAGGGGCACCGACCCACCGTTCATTCGGAAA 
CATATTAGTTTTAGAGAAATCGGAGGTCATAGGGCCCGGAGACCTGGAGGCTC 
GTTCCTAGAGGCCGCCAAGAACGCGATCCGCGCCGCCGGCGACCCCCCGAGG 

1 0 GTATAACGGCGTGATCGTGTTCAACCGCGTGGCCCGGTACGAAATCGTGAGCA 
CGGACAGACCGTCAAGCCGCTCCGACGTGAGCTCGGGAACGTGTCTACCGTG 
GGGTAACCGCTGCGGGGAAATCGACGGCACGGAAAGCGGTACGCCCTTACCC 
CCAACCGGACCGCCTCCCTCTTCGCGATCGGCAACGAGCTGATCGGTAGGTGG 
TCGGGACGACCCTCCGTGTGCGTCGTCGACGACGCATGGAGTCCCGTCGCCG 

1 5 GAAGGGAATATCCCCAGTCTCACCCAGACCCGAATGGACGCGACTCCGACGTT 
CCGGTCCCCATTGTGGTCTACTTTCCCGTCACGATACCCCCCGAGCCCCGGAC 
TTCAGGCCGTACCGGTCCGAGACCTCGGCGAGGGTCTCCTCGAGGACCTCCG 
GGCCCAGGTGCCCGGTGCGCCGAGCCCCCGAGGTTGCAGTGGGGGAGTGGT 
CACGTCCACGGCCACGGCGCGGAACCTATCCCGAAACGACCCCGTGGAACCA 

20 CTTCGACGATATCATCAAGTTAATAACCGACGCTAGCGGGGCGGTGGCCCCTC 
CGAGACCCCCGGGGGGGGGCGTCGGGGAGGTGAGGGACGTCACGGTGATCG 
TCCTGGCCGCTCTGATCGCCGTCTTTCCAGTGATCGTCCATCCGATGCTGCCTC 
GGGACTCCCCCGCGCACGTATTCGGGCCCAGGTACGCCTGGTAGATCCTGACA 
GGA CGAGC TTCTCCGGATCTCTGCCATTTACTGGTACACGGGGTTCCCTTACAC 

25 CACCTTTTACTGCTTCCTCCCTTACTACCTAGCGGCACCGCTCACCACGCTGCT 
AGGCCCGTTGTACACCTTCGTGGTAGAGCTCTCGATCGCGACCGTCCTGTTCAT 
CTCGAGTGTGTACCTGCTGGCCAAGAGCGTAGGATTCGATCGGGATAGGGCGA 
TCGCGGCCTCCGTCCTCGCGGCTTCCGGGATGCTTCCGCAGTGGGAGTGGGG 
CGGCACCTACCCGATGACGCTGTCGTTCGGCTTCGGTCTGCTGGCCCTGGCGA 

30 TGCGAGACCGTCGGATCCTGGCCCCGATCCTCCTAACCCTCTCACTCTACTCTC 
ATCCCTTGGGCGGCACCTTCTCCTCGCTCGTCTCGTGATGCTACTTTGGGGCG 
CGTTCGAGAGGAGACCCGGATACGCAGTCTCGGTGGGCGTGGCTTGGGCTCT 
CGCCCTACCGCACTACGCCTTCTTCCTACCGTACGCCCGCTGGCTTTCCACGCT 
CATCGACTCGCCGGCTCCCGACGAGCTGTTTCGGATGCTGCTCCTGCCCTTCC 

35 CCGACTTAGTCTCGCCCGGCGCCTTCCTGCTGGCGCTCGCGGGATTGGGCCT 
GTGGAGGGCCCGCCGCGAGCCCTGGGCCCGGGTCACCGGGGTCTGCTGGGC 
GCTGGCGTGGGGGATGGTCGCGGCCTACGCGCTAGGTCTGACCCGGCACCTA 
CCCTTCGGCCGGAACCTCCTCCTGGACCGGTTCACGTGCGTCCTAATCACCCC 
GCTCCTTGCGCTCCCGGCCGCGTACATGCTCCGAGATCGAGCCCGACACGTCC 

40 GGATAGCGTCGAAGGTGCTGCTGGTACTCTCCATCTCGTCCGCGGCGCTGCCG 
TTATCTGACTCGTTATCCTGTGAACTACCGACGGTGCCGGGCTCGGCCGACGT 
CGTAGCTTGGGTGAAGGAGCATCGGTCCCATGACCCGATAGTCAGGGTGGAGT 
TCCTCCTCGCGACGAAGAGGTACGGGAAGCCCCACAACGCCCTGTGGGTGGG 
CCCGCGTGTGAAGGGGTTCTTCGCCCAGGGAGATCCGTACTTCCACGCGCTGA 

45 CGGAGCGGATGGAGTGGGAAGGATTCTGGTGGTACGATCCCGAGTTCGTGCG 
GACGGTCTGCCGACTGTGTAACATAGAGTATCTGGTCGTGTCGTCATTCCCTAG 
CGTGAAGTCGGGTATGGCGGCGGGTTTGACACCCGTGTACAAGTCCAAGTGGA 
TACGGGTGTTGGAGAACCGGAGGATCGCGGGCGCGGAGGCGGTGGACCCGAT 
CGGCGTCTACGATCCGAGGTCGGTCCGCGAGGTCGTGAAGGAGTACACGACC 

50 GCGCTGAACCTCGTCCCGAAGAGGGGTTACCGGTACATCTTCGCGGTCGTCGA 
GGACCCGCGGGAACTCTCCGCGTTCCGGAAGGTCCTGATCCGACCCGAATCAC 
CGGAAGACGTCCGACTGGCGGTGCGGTTGGCCCGCGAGGGCAAGCGGGTGTT 
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ACTGGTACTACCCGCCGGGGACGACCGGATCGCCCGCGAGGTCTCCCGGGAA 
CTGGGCGTGCACCCGAAACCCGCGGAACTCCGACTACGGCCCAGGTACCCCA 
AACCGATCCTACCACGATCGCTGCGCACGACGCTGATCCTGAAGGGGCCGAAG 
CGATCCGAGAAGGTGCCCCCCGGCTACCAGGTGGGCGGTGGGTGGTTCAGGG 
5 ACGTGCGCGTGGGTCGGGGGACGGTCCGCGTCGTGGGCGTGGACCTGCCCG 
TCGTGGCGATACGCCTGCATCCGACGTACGTCAACGTCGGGAAGGATTTAGGC 
AAGATCCCGCCGCTGCCGGGTCCGCATGAACGACGTCTGTACTCCCGGATACT 
GGACGGGTTCGGGTCGGGACTCCACCCGATTCCCTGTCGGTTCGATCCCCGCT 
CCGCCCGCGTCGAGGTGATCCCTTCGGGATACCAGTGGGCTCTGGTCAAGGTG 

1 0 AAGCACTTCCCCGCGTGGCACGCCAGCGGCGGGAGGATCCTCGTGGGTCCGG 
GCGGGACGATGATCGTCCGAACGCACTCCGAACGGGTGATCCTGTACTTCGCC 
TACCCGACCCGACTGTACGCGCTGGGCGCGGTAGGGTTCGCACTGGGCGCGC 
TGGCTCTGGCGCTTCGGGCACGGCCGGATGCCGTCCTGTCCGTAATACCGGG 
ACAGCGTCCAGAGTCCGATTAACACAACGGAGGATCGTGGTGGAGCAGAAGCC 

1 5 GGGGCGTCGCGGTCCGTCGGACGACGTCGGAAGGTTCCGGCCGGCCTACTGG 
AGTCTCCAACCTCCGGAATAGCTCTTCGAGGTAAAGATCCACGGCGATGGAGT 
CTGGACCGTGGATCGCCTCTCGGCCCGTTCTCCTGGAGTCGACGGCTCACGTG 
ATCCTCTTCGGACGGAACCCCGGTAGTTCTGCGTTACTCCGGGTCGAGCCGCG 
AGCACACTTTAAACGGGTGGACCGGTCCCCGCCGGGGGCCGTCGAGTTGGCC 

20 GAGCGCCCAGAGGAGCGCCAATGGAAGGAGTGGGAGGAAGCGGGCCTCTTCG 
AGGCGGATCCGGACGACCGCGAGTCGGTCTACATCACGGTCGCGTACCCGTA 
CCCGTCGGGTTCGATGCACGTGGGTCACGCGCGGACGTACCTGGTTCCGGAC 
ATCTACGCGCGGTTCAAGCGGATGCAGGGCTACAACGTCCTGTTCCCGATGGC 
CTTCCACGTGACGGGTACGCCCGTGGTAGGGATCGCGGAGCGGATCAAGGAG 

25 GGCGACGAGGACACGATCCGGCTCTACCGCGACCTCTACGGGGTCCCCGAGG 
AGGAGCTGGAGAAGTTCACGGAGCCGGAGGCGATCGTGGAGTACTTCGCGCG 
CGAGTACGAGGAGAACATGAAGCGCATGGGTTACTCGATCGACTGGCGCCGGA 
AGTTCACAACGGTCGACCCCGAGTACCGCTCGTTCATCACCTGGCAGTACCTG 
AG GCTCCGGG AGAAAG GCCTCGTCGACAAGGG CGAGCATCCCGTCCG GTACT 

30 GCCCGCACTGCGAGAACCCTGTGGGCGACCACGACCTCCTGGAGGGCGAGGA 
CGCGACCATCGAGGAGCTGACCCTCGTGAAGTTCCCGGTCGAGGGCGACGAC 
CTGATCCTCGTGGCGGCCACGTTCCGACCGGAGACGCTGTACGGAGCGACGA 
ACGTATGGGTGAAACCGGACGAGGAGTACCTGGTCGTGGAGGTGGACGGCGA 
GCGGTGGGTGGTCTCGGAGGAAGCCTACCGGAACCTGAGGCACCAGAAGGAC 

35 GGCGTGGAGAAGGTGGACACGGTGCGGGGCGAGGAGCTGATCGGCGAGAGC 
GTCGTGAACCCGGTCACGGGCGAGGCGCTACCGGTCCTACCGGCGGAGTTCA 
TCGACCCGAAGTTCGGAACCGGCGTGGTCTACTCGGTGCCCGCGCACGCCCC 
GGCGGACGCGGCCGCGCTCGAGGACCTGAAGAAGGACCCGTCGGTCCTCGAG 
GAGTACGGCGTGGACCCGTCGGTCGTGGAGGAGCTCGAGCCGGTGCAGGTCA 

40 TCG AGGTGGAGGG CTACG GG G AGTTCCCGGCCTACGACG CGCTGGAG GAG CA 
CGGGATCGAGTCACAGACGGACCCGGAGCTCGAGAAGGCGACGCAGGAGGTC 
TACCGGGCGGAGCTGCACAAGGGTGTGATGGTAGTCGACGAGTTCGAGGGCA 
CGCCGGTGCGGGAGGCGCGGGAGGAGATCAAGTCGCGCCTGATCGAGTCGG 
GCGACGCGGACGTCATGTACGACTTCTCGGAGAAGCCCGTGATCTGCCGGTGC 

45 GGTACCGAGTGCGTGGTCAGGATCCTGAAGGACCAGTGGTTCCTGAGGTACTC 
GGACGGGGAGTGGAAGGAGCGGGCGGAGGAGCTGCTCGGGCGCATGGAGAT 
CGTCCCGGAGGAGGTGCGCGCGAACTTCGAGGATACTATCGAGTGGCTGGAC 
GACTGGGCGTGCGCGCGTAGGGTCGGCCTGGGCACCCCGCTGCCCTGGGAC 
CCGGACTGGATCGTCGAGCCGCTGAGCGACTCGACGGTGTACATGGCGTACTA 

50 CACGATCGCGCACCGGCTGAAGGGCAAGGGCGAGCTCCCGCCCGAGGTGTTC 
GACTACGTCTTCCTGGGCGAGGGTGACCCGGAGGAGATCGCCGAGAAGGCCG 
GGCTGGACGTCGAGGAGCTCGAGGCGATGCGCGAGGAGTTCGAGTACTGGTA 
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CCCGCTGAACTGGCGGCTCTCGGCGAAGGACCTGGTCACGAATCACCTGACGT 

TCTTCATCTTCCACCACGCGGCGCTGTTCCCGGAGGACAAGTGGCCGAAGGGT 

ATCGTCGTGTTCGGCATGGGTCTCCTCGAGGGTCAGAAGATGAGCTCGTCCAA 

GGGTAACGTGGTCCTCCTGTCCGAGGCGCTCGACGAGTACGGTCCGGACGTG 

GTGCGGCTGTTCCTCGCGACCTCGGCGGAACCCTGGCAGGACTTCGACTGGA 

GGGACGAGTACGTCCGAGGCGTTCAGCGGCATCTGGAGCGGTTCGAGACCCT 

GATCCGGGACCACGCCGACGAGTCGGTGGAGGATAAGGACGCCGTGGACCGG 

TGGTTCCTGCACGAGTTCCGTGAGGTCGTCGAGGAGACCACGGAGGCCCTCGA 

GGGGTTCCAGATCCGGCGGGCGTACAACCGGGCGTTCTACGGCGTCATGAAG 

CTGCTCCGCGAGTACGAGGCCATGAAGGGACACGTGAAGATACTGGGCGAGAT 

CGCCGAGGACTGGCTGAAGCTGCTCCACCCGGTGATCCCGTTCGCGACCGAC 

CGGCTGTGGCGAGAGGTGCTGGGCGAGGACTCGTTCCTGCTGGAGGAGGAGT 

GGCCCGATCCGTCGGAGTACCCGGAGGAGCCTGAGCTCTCCGTGGCCAAGGA 

GGTCCTGGACCGGCTGATCGAGGACGTCCGCGACGTGGAGAAGGTGATCGGT 

GCCGAACCCGGGTACACGCTGCACGTGTACCTGGCGCCGGAGTGGCAGTGGC 

GGGCGCTGGAGTTGATCCTGAAGGACAAGGAGTTCGGGGAAGTCATGTCGGA 

GCTGATGAAGGACGAGGGGCTCAGGGAGAAGGGCGACGAGGTGGCGAAGATC 

GTGCAGGAGCTGACGAAGGAGGATCTGCCGGAGGACGTCGACGTGGACGCAC 

TCAGGGAGGCCCTGACAGAGTTCCTGGAGGCCGCAGGGCGGGCCCTCACGGA 

CAAGACGGGCGCCTCGGAGGTGGTGATCCACACGGACCCGGAGGAAGCTCCG 

GGACCGGAGGACAGGAAGGCGGGAGCCCGGCCGCTCAGGCCGGGCATCTGG 

CTGGAGGAGTAAACTTCAGTGCTTCTTGTACAGATCCACCCACGCCCTCATTCT 

CACCGTCCTCCAGCCTCGCTCGCCCACTAGCTCGATGACGGCTTCCCGTGTCG 

CCTCGCCCGGTAGCACGACGAACCGCTCGACCGGTTCTCCTTCGGGCTCCTCT 

ACGCCGTCGACGAACGGTTCCATGTTCGAGTACGACGCCTCGATCGCCTCCTC 

GTCGAGCGTCTCCAGCAGCCCGCCGATCCCGCCAGCCTCGATCAGCGCGGCG 

AGCGTCGCGAGGGTCATCATGGCCTGGCGGTCGATCATCTCCTGCGGTGCGC 

CGAGCGCCTTCACCGCGCAGAACTCCTTCAGCGCCTCGATCACGCGCTTCAAT 

AGGACGACGCTGAGGTCGCCGACCACCGATACCAGCTCCACGTGCGGGAGCT 

CGAAGACCTCCTTGCCCGTGGAGGACAATACCTCCTCGACGAGCTCCGCCTGC 

TCCTCCGTGGCGAGGACGGTGCCGTTGCCCGTACCCCGGGCGGTGATGTAGG 

CCCGGTGGTTCTCGGTGCCCGGGATGCCCGCTGGGTGTGCGGGCATCACGCC 

GACGGCTTCGGGCACCTCCAGTCCGGCCTCGTACAGGCTCTCGTGAATCTCGA 

AAGCGGAAGACGTACAGGTGGGACAAACGACGGCCCCTTCTTCCAGATGCGAG 

GCTATCTCGCGGATGATGCCACCGGTGGCGCCGAACGGTGTGAACAGGACGA 

CCATCTCGGCCCCTTCGACGGCCTGGGCGTCGTCCTCGGTCAACTCAACACCG 

GCGTCGGCGACCCGGTCCACGTGCTCGGGGTCCTGCTCGCTCAGGTTCGGGT 

CCGCGAGTACGACGTCGTGGCCCGCCTCGGCGAACTCGATCGCCATGGCTGC 

ACCGCCGAAGGGTGGCTCCCCACCCAGCTTCTCGGCGGCGCCGATCCTCTCG 

TACAGGCGCTGGTTGCCGAAGCCGAGGACGGCCACGGTGGCCAAGTGCTACC 

CCCTTATCACGACCGCAGGGATAGCATGATAAATGCCACGGTTTGGAAACGTCA 

GCCGTCAAAATTGGG GTCGG GTC ACAGG CGGTCCCGCACGAGCTCG GAG AG C 

GGGTCGCCACGCATGAACTCGGCCAGGGCCTTACCCAGCTCCGGGTCCCGAT 

CGGCCAGCTCGGCCAGCTCCTCGGCGGAGAGCAGCCTCACCTCACCCTCGGA 

AGACCGCGCTAGGTCCTTCCCGAAACCGTGGGACAGGAGCGTCTGGCGGTCG 

GCGCCCTCCAGACGCCCCAGGAGGTCCTCAGGACGTACGAACTTGCGCTCGG 

CCCGAGTCGCCAGCTTTCCGTCCTCCTCCACCCAGAACCTCCCGTGGGCGCGG 

ACGAACCCGCGGACCCTGTCCTCCCGGACCCAACCCGACGGGCCCACGCGCC 

ACTCGAGCTCGGGCAGTTTTCCGTGCTCGAACTCCAACAGGACGTACCCATGC 

TCCTCCTCGGAGTCTCGCATGACGTGCCACCGACGCACCTCGAACCCCTCGTT 

CTCCAGCACCCTGCTGAGGCTCCTAGCCGTCTTCTCCAGCTGCGGCCAGTAGA 

TGTCCTCCACCTCATCCGGCAGCCGAACCTCGATCGCGACGACGTGGGTGGG 
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GTTCCTCTCGAACCAATCCCTGACCTTCTCTCCACTCACGGGTTCGGGCTTCCT 

CCCCCGGAAGAACTCGGGCGACGGATCCCCTAGGAACGCCCTGGCCGCCAGG 

ATGAAGCGGGTGAGCTGGCGCCTTGAGAGGGCCGCCGCCACGTTGCGCTCGG 

GATCCACGGGGTCTAGGACGATCAGCGCTGGGTCCTGATCCTCGAACGTCTCC 

CTTACCTCGTCGTAGTCTTCGTAAACTTCACCCACGAACCCCTCGAGGTCGATG 

ACGAAGCCGGGCCTCCAGGTCCTCACGGCCTCCCGGAGTACCTCCTCGAAGG 

ACCCGTAGTGGATCGCGAGAAGCTCGCAGAGGTAGCCGGAGAACCCCTTCACG 

CGGACCTCCGCACCGTACGCGTCGATCGCCTTGACGAAAGCTTTGAGCAGCCT 

CGCCTCGACAGTGTCCTCCAGGTGCTCCTCGACGTAGCGGTTGTGGTGCGGCG 

TGCGATCGACCGGGGTGATAACTTCGCCCGGTTCGGTATCGTAGCAGGGTACG 

ACGTCGACCTCGAAGGTCCGACCCCGGTGCTCGACCTCGCCCCCGATGTAAGG 

GTGATGCGCGTACTCCTCCCGGGCCTCCCCGCCGAGCGCCTCGATGGCTTCG 

CGTCCTACCTCCAGCGTGACCTCCACGATTTCGTCCAGGTCGCGGTCCTTCGG 

GAACACGCAGAACACGTCGACGTCCGAGGCGCCCGGCAGCCAGGTGTCCCTG 

GCTACCGAGCCGATGAGCTCGACCTCGGCGTCGGGGTCGCGCTCCTTCAGCC 

TGTCCCTAACCTCGCTCAGGATCCTACGTGCGAAGCCTTCCACCAGCTCGCGC 

TCCTCGGGGTCCGGCGTGACCTCTCGTCTGATCTCGTCGAGGACCTCTTCGAG 

GCTCACCGAACCCGCCCCGCCGGGCTACTGGAGCGATTATCGTGAAGGAGCG 

AACGTGGGCACCGATCGTCCAGTGCCGGGCTTATGAGGGTTAAGTCCCGATCC 

CCCGAATCCCGATCTCCTCGGGGCGTGACGCCCGGAACGACGCCGCGCCGGG 

CACATCGGTTCAGATCTCGACCTCCTCGACCGTGTGGTACTCAGGACCCTGAG 

GCCTGAGGATGCTCTTCTTGAGCCGGATCCGGTCGACCTCCACCTCACCGACC 

TCCACGTTCGAGAGCTCGCGGATGGCCTCGATCAGCCGGCCCTTGTTGCGCCC 

GCTCCGGACCCTGGCCACGGTCACGTGGGGCACGAAGTCCTTCCGCTCCCGC 

CGGAACCCCATCCGACCGAGCTCCTGCTCGAGCACCGCGGCCATGGCCTTGG 

TCTCGTCAGACCCCTCCTGCACGCCGATCCACACCACGCGCACGTAGTTGGGG 

TTCGGGAACACCCCGATCCCCTTCAGCCGCATCGTGAAGGGCTCGACAGTCTC 

GGCGGCCTTCTCCATCGCGTTGACCACATCGGTGACGCGCGACTCGGGGATGT 

CACCCAGGAACTTGAGCGTGAGGTGCACGTTCTCCGGCTCCACCAGCTTCAGG 

TCGGCTCCCGAGGCCTTCAACCGCTCCTGCACCTCGACGATCCGGTTCACGAC 

CTCCTCGTCCTCTATATCGATCGAGATGAACGCCCTGAACCGCGACACGCGTC 

CCACCCCCGGCGAAGTTAATTACGGGTTCGTAAAAGGCAGTTCTCACGGAGGA 

GGCGACCGGGGGGCTTAGCATCCCCGCCGAACCCCGTGATCCGGTCCCGGAC 

GCCAAGCTCGTCGAGTTAAAACCGTTGGGCTACCCCGTACGGGAGCCGGGGAT 

GGGTAAGGAGGTAGTCGTGGACTCGCTGGAAGCTTTCAACGCGTACGCTCGTG 

AGCAGTGGTTAGGCGAGGTCGTGCGGGAGGGTACGATACTCTTCGACACCGG 

CGTCGTTCACAGCTACGCCTTCAAGGTCGTGCGCGTCGTGCCCTCCGGGATGG 

GCCGGATAACGTCCTCCACCAGGTTCGTCCTCCGCACCCGGTTCGAAGAGGAC 

CGCATGGAGATACCGAACTTAACGCTCGACGACGTGGTGGGGCACGAGGAGG 

CCAAACGCGCGTGCTCGCTCCTCGTCGAGTACCTCAAGAACCCGGAGGAGTTC 

CGGGACTGGGCCCCGAAGACGGTCCTCTTCTACGGGCCCACGGGCACGGGTA 

AGACCCATACGGCGAGGGCCGTGGCTGGGGAGGCGAAGGTTCCGCTCCTCCA 

CATGAACGCGGCCGAAATCCTCGGCAAGTACGTGGGTGAGGCCAGCGAGAGG 

ATCCGGAGGGCCTTCACGCGGGCCCGTAAGGCGGCACCCTGCGTGTTCTTCCT 

CGACGAGATCGACGCGTTGGCGCTCGACCGACGGTACCAGGAGCTCCGGGGG 

GACGTGGTGGAGAGTGTGAACGCGCTGCTCACGAACCTCGACCGGCTCAAGAA 

CGAGGGCGAGGGTGTCGTGTTCATCGCGGCCACCAACCAGCCCGACATATTGG 

ATCCCGCGGTGAGGAACCGGTTCGAGTACGAGATCGAGTTCACACTACCGAAT 

AAGCGCGAGCGCGAGGAGCTGGTCCGATACTACGCGAAGAAGCTACCTATGCC 

GCTCGACGTCGATCCGAGGTACATCGCGGCCCGTACGGGTGGGATGTCACACA 

GGGAGATCAAGGAGAGGGTGCTCAAACGCGCACTCCTCGAGGCGTTACGTGA 

GGGTGCCGAGAAGATCGAGCGGAAGCACATCCAGAAGGTCCTGAATCAGGAG 
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CGGGAGCGCCGGGCAGTCCGTATATACCACAGGTAGTAGCCCGCCGCGTGGC 

GGGCCCTCCCCCGCCGGGTCCCCACACCTACGGGGTTCCCCGGCGGGGTCAC 

GGGTAATCCTCCACTTCTTCCACGTCCCCACGGACCTCCACGCCCGACCCCTC 

CTCGACGCGGCCGATCCGTCGGTACCAAACATCGCGCCGCTCAAACGCATCCT 

CCAGGTCCTCGGCGTGTTCCTCCGGCACCGCGACCAGAAGCCCCCCGGCCGT 

CTCCGCCGACTCGCCCCGCTCCAGCCCGTACCCGAGCGCCCGTGAGAGCTCC 

GTCGTCCCCGGGATCACCGGCAGTCGCTCGATGACCACGCGGACGCCGCTGG 

CCTCCGCCATCTCACCCGCGTGCCCCTTGAGCCCGAACCCGGTGACGTCTGTC 

ATCGCGTGGACCCCGACCTCGAGCGCGGCCTCCGCCGCGTCCTTGAGTGGCT 

CAGTCATCACTTCGACGGCTAGGTCAACGGCCTCCTCCAGCTCGGAGTCCGTC 

AGGAACTGCTTCCGGACGTCCTCGGGCAGCCTCAGGGCGGCCATCGCCGGCT 

GTGTGCCGAGCGGTTTCGTGAGGTACAGGACGTCCCCGGGCTCGGCCCCACC 

G ACCGTCACGTACCGTTCGGCGAACCCCGTGACGC AG CCG CCGAGGATG GG C 

CATGGGTTCATAATCGTGTGTCCGCCGACGATCAGTGCGTCCACTTCGCGGCA 

CTGGTCCGCGAACCCCTGCAGCATCTCACGCGCATCCTCCTCCGGGAGCTCCC 

TCGGGAACCCCGAGACCACCAGGACGGAGAGCACCTCGGTGGCTCCCATCGC 

GAAGACGTCGTTGATGGAGTTGTTCGCGGCGATCCGTCCCTGGGTGTACGGGT 

CCGGGTGTATCGGTGTGAAGAAGTCCACCGACTGGATCACGTAGCCGCCGTCC 

ACGCGGATCACCGCGGCATCGTCGCCGACACCGACCTCCACGCGCCCGCCTT 

CCTCCGGCAGCTCGACGCCCTTCAGCAGATCCTCCAGGTCTCCCTGGGGTAGT 

TTACAGGCTCATCCGTGGAGGTCCGCCATCTCGACGAGGCTCTTCTTTCTACTC 

ATGCTACGGTACCCCCGACCTCACCCGATAGATGACACGGCTTAAGACGTGCC 

CGGAGCCATACTGATGGCTATGAAGTGCGTCGATACCGTACCGGTGGGAAGCG 

ACCGTAGGACCGACGAGGGTGCGGATGGGTCGGAGGCTCCGGCAGAACTAGC 

CGCCGAAGGCCGCGAGGGCCGGATGACTTCAGGGTAAGTCCGGGAGGTCCTC 

CTCGTACACGTGTGCGTTGGCGGCATACACCGTCAACGTCGTCGGTTCCAGCC 

CCGCCCGCTCCGCCACGTGCTCTTGTAACCTTCTCAGGGCGATCATGTTCGCG 

ACCAGCGCCTTCCCCACGTCCCACGAGCGGTAGAACGCGTGGAGCTCGAGAC 

CACTACCTCCGTCGGACTGCAGTTGGAGTGCGGTGAGGCAGGGTACCTCTTCC 

TCGTCGAGATCCCGGCGTGGATCCCAGGTTACGGCGATAGCTCTCCTAGTGTT 

ATTAGATTCAGAGAGCCTTTCCACTATCTTGGTCACTTGGTCCAGGCCGAAGTA 

CCGCCTGAGCCGATGACCGTAGGTGTACTCGAAACCCCGTAGCTCGGGATCGA 

GCAGCTGATCCTCGTACGCCCGCACGGAGTGCTCGTCGAGGGGGTAATCGTCC 

GGGATATCGAAGGATTCCGGTCCGGAGGGCTCGAGGTGTGCTATCAGGCCGC 

GTACTTCCTTGACCGGACCCCGCTCCCTCTCCACCTTCTCGCCGTGTACCTTGA 

TCCCGGTGACGGCCTGCCGCCACACCTGCTCCACGGTGCGCCCGCGTACGAC 

CAACGGTCTGCCCTTACCCAGCACGTCGGCGCCCCGGTCGGACGCGGAGGCG 

GTCCGTTAAATCTAACCAGTACCCGCCGTACCTGATGGGAACCCGCGTTTCCGA 

GCGGGGGAGTTACTCACCACGCAGCTGCATCCTCTCCTCTTCCGGGATCTCCG 

AGATCTCCAGCCCGCGCATGGCCACCTCGTCGCCCAGGTTCTTCGACACCTCC 

GCCACGACCTCCGGGTCGTCGTAGTAGGCCGTCGCTTCGACGATAGCTTCCGC 

CATCTCCTGCGGTCTATCCGACTTGAAGATGCCCGATCCCACGAAGATTCCGTC 

GGCACCTAGCTGCATCATCAGGGCGGCGTCGGCCGGCGTCGCGATACCGCCC 

GCGGCGAAGTTCACCACCGGCAGCCTGCCCAGGCTCGCGACCTCTGCGACGA 

GGTCGAACGGCACCCCGTACTCCTTCGCCTTCCCGTAGAGTTCTTCCTTGTCCA 

GTCGGGTGAGCTCCGAGATCTCGCGCCGGATGATCCTCATGTGCCGGACGGC 

CTCGGCGACGTTACCCGTGCCCGCCTCACCCTTCGTCCGGATCATCGCGGCGC 

CCTCGGCGATCCTACGTAGCGCCTCACCCAGGTTCCTGGCGCCGCAGACGAAC 

GGCACCTCGAACTCCCACTTGTTGATGTGGTGTTCCTCGTCCGCCGGCGTGAG 

GACCTCCGACTCGTCGATCATGTCCACGCCGATCGCCTCCAGAACCTGCGCCT 

CGGCGACGTGTCCGATCCTGCACTTGGCCATCACGGGGATGGTCACGTGGTCC 

ATGATCTCCTCGATCTTGGCGGGGTCGCACATACGGGCGACGCCGCCCGCGG 
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CTCGGATGTCCGCAGGGACCTTCTCCAACACCATCACCGCGACCGCACCGGCA 

TCCTCTGCGATCTGAGCCTGCTCGACGTTGGTCACATCCATCACGACGCCTCCT 

TTCAGCATGCGCGCGAACCCGGTCTTCACACGCCACGTACCGGTTTTCATCCG 

GATCCCCCAATTAACCTGTTGTGAAGGTTTATATAGTACGATCACGGGCGCCGG 

AGGGGGTTGGATGATTTCGGAAGATAGCGGTAGTAATGAGGATCGGGAGGTTA 

AGATAGCCGTGATCGGGCCGGAGGACGCCGGCAAGACCACTGTGGTCCGGCA 

GCTATCCGACAAGTTCACCACGGTATCGCCCCGTGGGAAGACCGTGGGGATCG 

ACTTCGGGAAGTGCAAGTACTACGAGGGGGTATACATGTTTGGCGTTCCGGGA 

CACCTGCGATTCAAGTTCGTGATGCGTCTGGGGGCACGGAACGCCGACGGTAT 

GATCCTGGTCATCGACTCGGCCGATCCACGCATAGACAAGGCGGTTAAGATATA 

CAATATCGTGAAAAGTGTTGTGAAGAACCCGCATCGCGTCGTGGTCTTCGCCAA 

CAAGCAGGACCTCCCCGACGCCCTGTCGCCGGAGCAGGTCGGGGAACTCGTC 

AAGAGGGCACTGGGTATCTCCCCACCCGTGATCGGGACCGTTGCGATTAAAGG 

GGAGGGGTTACGGGAAGGCCTTGACACCTTGCTCTTCCAGCCCACCTACAACG 

GAACTAATGAAATTGATGATATCGAGATTAAAGGGATCCGCTGAGCCCCTACAG 

GGGTCCCGACGTTGCCCGTCCCCGTCAAGAACAGGGCCACCCTCGCCCAATTG 

ATGTTATCCTATGGGATCACGATATGCGTAGACGAGGATGTCCTCCGGGCCATC 

AACGAGATGACGTTCGGGCAACTGCCTATGATCCTGGATGAGTCCGTCAACGT 

CCCCTTAGAGTATGAGGAGAACATCATAGACGCTGAATTGGTATCACTGTTGGA 

GTTCGGTGAGGATATGGTATCCTCCCTCCTCGACATGATCGTTGTCGTGAGGGT 

GAACGCCGTCAACGGTACCGGCACACCGTGGGAGTTATTAAACACCATCCTACT 

GGCCGACAATCCGGGAAAAGTCGAGTTAAACGGTTCTTACTTCTCCATCTTCGC 

TATCGACGAGAGACAGATCGTATACATATCGAGCAGCGGGAGACGTCGGATAC 

CGTACACCGATCTCACTTACATGAAAGACATATCGGAATGGGTGAATGCGCGCA 

ATATAATGTCCCCGAATTACGCATATATATATGACGAGAGCGCGCTCAACATTAC 

GGAGGATGTGCTAAAGAAGAGATACAGGGCGAGTATCAAAGGATTATCAGAATT 

GCTTGATAGACCTAAACATTGGGTGCGAATTGATACTACTATTACGGAGAAAAA 

GGACGGTATATTGATTAGAGATAGACTTCTTGATTGGATAGAACCATTAGAATTC 

ACTAAGATAACGGTAAGACGTGATGTGGATGAGCCAGCTATCGAGGCAATTACT 

GGTGAGTCAAAAGTGAATAAGGTGTATGCACTTAGGGTATTCAGGGAGATCAAA 

CCCGGATTCAAAACGTACCGTGAACTCGTGGAGAGGGCCCAGTTACCGGATTC 

TATAGTGAAGTCCACCTTAGCACTGTTCACGAGGTTTAACTTCCTGATGTATTCA 

TTCAAGTACACTCCTCCGATAATTTAGCTCCGCGGGGGGAACGTAGTATGACTT 

CTGAGGCATTCACCGGAAAATACACTCAGGTGGTACTCAAAGTGCCTGTGTATA 

AGAGTGCAGGTGTTGAGTACAAACCGTCACTGTATGTGATTCC GATG TGTTTTC 

AGGGCGATCTGATAGCGGGCGAGCTGGCCGTCGCCACCCTACTTTTCGTGATA 

ATCGTGGGCTCCCTCTCGTTGATCTCCCTTCGGAACGCCATTCATGCCAGGGAT 

AAGGGCCGAGTCGTACTCCACATCGGGATGCTGACGTTCCTGGCGTCGTTCAC 

GTACGCCGCGTTCCGAATGGTCCAATCGTCCCTTTTCGTGCCGGTGGGACCAC 

CGTCACCCAGAACGGTCGCAGTGCCCCCGGCGATCGTGAGCGGCAACGAGAT 

CAACATGGTCTTCGTGGCGTCGCTGATCGGCCTCGGTTTGGTCGTGGTCGGAG 

CCATCGCGTCGATGACACGGCGCATCCGCGTGTAGTTCCCTCTCCCCTCACCC 

ATCGTTAAGAGTGACGTAACGTTAGGGGGATGTCCGTGACGAAGGTCTACTTCG 

TCGGCGCCGGTCCGGGCGACCCCGAGCTGATGACGTTGAAGGGTGTACGGGT 

GCTTCGACGGGCTGACCTCGTGATATACCCCGGTTCGCTGATTCCTCGTGAGT 

CTGTGGAGGAATGGGCCCCGAACGCCGAGCTCATCGACAGTCACGGCAAGAC 

ACTGGAGGAGCTGGTGGAGACCATGGTCGAAGCCGTGGAGGACAGCCGTACC 

GTGGTACGACTAGTTTCGGGAGATCCCTTCGTCTACAGCTCACTGTACGAACAA 

GTCCGCGAACTCAGACGACGGGGAGTGGATTACGAGGTGATCCCCGGCGTAA 

GCTCCGTCAACGCCGCCGCAGCGGCACTAGGTGAGGAGCTGACGAAACCCGG 

GATCAGTCAGACGGTGATACTCACCCGCCCGGCCGGGAGGACCGGGAAGCCC 

GAAGGTGAGTCGCTTTCCGAGCTCGCGGAGCACGGTTGCACGATGGTGATCTT 
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CCTGGGGGCCGCTTACCTGGAGCGCATCGTGAAGTCACTGCTCGGAGGCGCG 

TACGACGAGGATACCCCGGCCGCCGTCGTGTACAAGGCGTCCACACCCGAGG 

AGAAGGTGATCCTGGGTACGCTAGGAGACATCGCTGAGAAGGCGCGTGAGGA 

GGGTATCGATAGGACCGCCCTGATCATCGTGGGTGACGTCTTGAAGGAGGAGG 

GGAAGAGGTCTCACTTATACTCGGAGGAGTACGCGAGGAGGGTGCGGAGATGA 

CGGGGCTGGGATTCTCGCCGAAACGTCGTCTAGACCGCGTCGTGGTCTACGAG 

TTCCGGGATCTCCCGGTGCTCGACGACGTTCTGGAGTTCTTCGAGCTCCTGAAT 

GTCGAAGTTGACGTCGAGAACCGGTTGGGGTTCGATCCCGACGCGGACGCGC 

TAGTGTACGTGTGTTCACCGGGGATCGCGACCCGGGCGTTAAGACTGCGGGAG 

AAGGGTGAGGACCCTGTGGTCGTGGTCGTGACGCCCACCCGAGAGGTGGTGT 

GCCTCTCCGGCCACCACTGGGGCGGGGACGAGCTCTCCGTCGCGCTGGCGGG 

ATGGTTGGGCGGCCGTCGATCGGGTCTCACCGCCGCGGAGGCGGAGTCCCGC 

CCGTCGGCCGAGGACGTGCTGGACGTTCTGGGCGTGGACCCACGCCGGTACC 

GGGACGAGATCGTGGAGATCGTAGAGGCGCTGGAACGGGGCGTCTGGATCGA 

GAAGTCGCCGCATCCGGGGCTCATCCGGTACCTGAAGCTGCTGGGGGTTAAG 

GCGGGGAGCAGAGAAGAGGCGGGGCTCGTGGTAGACCCCGAGCGCGGTGAG 

ATCGTGGAGTTGCGGGGTGATGATCGTGGGCAAGCTGTACGTGGTCGGAACG 

GGACCCGGAGACCCGGATCTGATGACGGTTAAGGCCCAGAGAGTGCTACGGC 

ACGTGGACGTGGTGGTGGGGTACCGGACGTACGTCGACCTCATCGAGGAGAT 

CCTACCGGAAGACGTCGAGATAAAGCGGTACGGCATGCGGGAAGAACTCGACC 

GGGCGCGGGAGGCCGTACGGCTGGCGGCCGATGGGTTCGAGGTGGCCCTCG 

TCAGTGGTGGAGACCCCGGCGTCTACGGGATGGCCGGCGTCGTCCTCCCGAT 

CGCGGTCGAGGAGGGCGTCGAGGTCGAGGTCGTACCCGGGGTCACGGCGGC 

CTGCGCGGCCTCCGCGCTGCTCGGTGCGCCGCTCATGCTGGACTTCGCGGCC 

GTGAGCTTGAGCGACCACCTCGTACCGCTGGAGGAGATACTGGAGAGGGTCC 

GGGCGGCCCTCGAGGCCGACTTCGTCCTGGTCGTGTACAACCCGAACAGTTCC 

GAGCGTAGGCACATCTTCGAAGCCTTCGTCGACGTCCTCGAGGAGATAGTGGA 

AGAGGACAGGCCGGTGGGGATAGTCCGGAACGCCTACCGCGAGAGGCAGAGC 

GTCGAGGTAGTGCGGGTTCGCGAGCTGCGCGACCTGGCCGACAGGATCGATA 

TGCGGTCCATCCTGATCGTGGGGAGCTCGCGGACCCGGATGGTGGGCGATTG 

GTTGGTGACGGAGCGTGGTTACTCCTCGCGCACCGGCCGGAACTCCAGCGAG 

TAGTAGATCACACCGTCCTCACCGTCCTCACTGATACGGCGGAACACGGCCTC 

CACCGGCGTGCCTACGTCGATCTCGCCGGGCTCGCAGTCCACGATCATCGCCG 

TAACCAGCGGTCCCTCCTCCAGTTTCACGATCGCCACGACGTAGGGCGCCTTG 

TCCTCGAAACCTTCCGGCGGCACGCGCACCACCGAGTACGTGTACACCTCGCC 

CCGACCCGAGAGCTGTACCTCTTCCATCTCGCCGTCGCTGCGGCAGTTGGGAC 

AGACCACACGCGGCGGGAAGAACACCTCCCCGCAGTTCTTGCACCTCGTCCCG 

ACCAACCGGTACCTGTTGTCGATGCTCCGCCAGAAGCGGGGTACGCCACCCAC 

GACGGATCCCCCCTAATCGGCCCGCTCGAAGATATGGACGACCACGGTACCTC 

CCGAACCTCCAACGTTGTGAGTGAGCCCGATCTCGGCGCCGTCGACCTGGCGC 

TTCCCGGCTTCTCCTCTCAGTTGCTCCACGATCTCGACCACCTGGGCGACGCC 

CGACGCGCCCACCGGGTGTCCCTTCGCCTTCAGCCCACCGCTCGGGTTCACC 

GCGACGTAATCGGAGTCGATCTCGAACATCCCCTCGTGGTACGCTTCACCGGC 

CTCTCCCTTCTCGACGAAGCCCAGGTCCTCGACGGCCACGAGCTCCGCGATCG 

AGAAGCAGTCGTGCACCTCGGCCACGTCCACTTCCTCGGGCTCCACACCCGCC 

TGCTTGTACACGGTCTTCGCGGCCTCGACCGTGGCCTTCAGCGTGGTGATGTC 

CTCGCGGTCGTGCAGCGCGATGGAGTCTGAGGCCTGGGCCGTCGCGCGCACC 

ACGATCGGCGTGTCCGTGAACTCCTTGGCCATCTCGAGTGGGCAGACTATCAC 

GGCGGCGGCACCGTCCGACACCGGAGAACAGTCGAGTAACCGGAGCGGGTCG 

GCGACGAGCGGGCTCTCGATTACCTGCTCGACCGTGATCTCGAACTGGAACTG 

AGCCTTCGGGTTCTTGGTGGCGTTGCGATGGTTCTTCACCGGCGGAAGCGCCA 

GGTGCTCCCGGGTAGTTCCGTACTCGTACATGTGCCTCCTGGCGATCATCGCG 
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TAAAGGGCGGGGAACGTGACCCCGTGGAACGCCTCCCACTCCTGGTCCGCCG 

CCGTGGCTAACGTCGCGGTCGCCTCCTCCGTGGTCACGTCGGTCATCTTCTCG 

ACGCCGCCGGCTAGCACGATGTCGTACATCCCGGAGGCCACCGCAAGGATGG 

CCTGACGCACGGCCAGGCCGCCGGAGGCACAGGCCGCCTCGACCCGCGTACA 

CGGGATAGGTGTCAGACCGGACCGGTCCGCGATCAACGAGGCCACGTGCTCC 

TGGTCGATGAAGCGACCTGCGCTCATGTTCCCGACGTACATCGCCTCGATCTC 

GTCGCCTCCCATGCCCGCGTCCTCGAGGGCCTCCAACCCGGCCTCCACGAACA 

GGTCGTCGAAGGACCGCTCCCACAGCTCTCCGAACCTCGTCATACCCACGCCG 

ACGATGGCGACGTCCCGACGGAAACGCACGCACACCATCCCCTCAGAACTTGA 

GCTTCTTCTTCATCTTCGCGTACTCTCCATACGTCACGTACACGCGATCCTCCA 

GGTACTCCTCCAGCAGCGGGGCCTTCTCCCGGACCTCCTCGATACGCTCCGTC 

ACGACGAAGCTGAACGCGTCGCTACCCGCACCCGAACCGTACGAGACGACCA 

GGATGCGGTCACCTGGCTCGGCGCGGTCCAGTGCCGCCGTGAACCCGAGCAG 

CGACGACCCCGAGTACGTGTTACCTACTCGGTCGACGACGATGGTCGGCTCGA 

CCTGCTCGGGCTCGAACCCCAGGCTGCGCGCGACCTTCCTCGGGAACTTGCC 

GTTGGGCTGATGGAACACCGCGTAGTCGAAGTCCTCGGGGCTCAAGTCGAGTT 

CCTCCATCAGTCCACGGGCAGCCCTGATGATGTGCTTGAAGTACGCCGGGGCA 

CCGGTAAACCTGCCGCCGTGACGCGGATAAGGTTGCCCTTCTCGGCGCCAGAA 

GTCCGGAGTGTCCGTGGTGTACGAGTAGGTGCCTTCCATCTCGGCGACAAGCT 

TCTTCCTCCCGATCACGAACGCGGCTCCACCGGCCGCCGCCGTGTACTCCAGC 

GGGTCTCCCGGAGCCCCTTGAGCCGTGTCCGCGCCGATGGCGAGCCCGTACT 

TGATCATACCCGAAGCCACGAGACCCGCGCACGTTTGGATGGCAGCTGTTCCG 

GCCTTGCACGCGAACTCGTAATCGGCCGCCGTGAGATCGGGCGTCGCTCCGAT 

GGCGGCCGCTACGATCGTGGCGGTGGGTTTGACGGCGTAAGGTGGTGACTCA 

GATCCCACGTAGATCGCACCTATGTCCTTGGGATCTATCTCAGCCCGTGCCACG 

GCGTTCTTCGCGGCTTCAACGGCGATAGTGGCGGAATCTTCGGTCTCCGATGG 

GACGCTCTTCTCCTCGATCATCAGCCCCGACTTGATGGAATCGACGTCATCTCC 

CCAAACGGCCGCGATCTCTTCCGCCTTAATCCGGTACCGTGGAACGTAAGCAC 

CGTACCCGACGATCCCGACACGCTCCGAAGGTATCAACCACGATCCCCCGGCT 

GAACTTCGGTAAGCTCCTTAAGCCTTTTCGAGATCCTCGAAATGGACTCGGTAG 

TCGTGGCCAGATTGATACCCTCTACCTCCGCGATCTTGATTCCAATGTCATCCA 

CCTCACTTTTATCAATACCATGTAGTACCACCGCGCTCGGTTTGACCCCCGCCG 

CCTTGATGGCCACCATCGGGGAGCGCCCTCGGTCGATCCTCGTGAACACCAAT 

ACCCTGTTCGGGCACTCCCCGTACACCCGAATGAGGGACCGTGCGGGGACCT 

CCAGTATCGTCTTCACACTGTCGATCACCGTGTACCCGAACACATCCACGTTTAC 

CGTGATGGACCACGGGTTCCGCCTCGATTGCTTCATAGACCTCTTCGAGTTTTC 

TCGGGTAGGGGAACTCACCGATGCCGATTAAGGTGACTAGTAACTCCTCGCTG 

AACAGG ACGTTCTCGAG CG CG GAG ACGATGTTACCACCGCG CTCCTCGTCG AT 

CTCTATAAGTGCTTCCACGAACTTCCGCACGGTGTCGACCCGAGGGGCTTTAGT 

CTTCCCAGTTTCGTACTCACTGATGACCGACGGTGACACGCCCATCCGCCTGG 

CGACCTCGACCTGTGAAGCGTGGAACACCTTCCGCC ACTTCC TCATTACCTTCC 

CCGGGTGCTCCGACGCGGCGATGTCGCCGACGATCCTTTTTAGCACGAGGCTC 

CTCGGCAACGAGATCACTCCCCGCGGGTGATTCAAGTGCTCGACGGAGGACTG 

ACGCTGTTAGTACTCACCGCCCTGGCACTGTTCAGGGAGAGGAAGAAGCGGCC 

GCAAAAGGTCTCGGTGGTGATTCCGGCGTACAACGAAGAGAAGACTGTAGCTC 

GCGTAGTTCGGGCCGCGAAGGAATGCGACCTGGTTAACGAGGTAATAGTTGTA 

GATGACGGTAGTGAGGATAGGACCGCGGAAGAGGCCGAAGCCGCCGGCGCCA 

TCGTGATCTCGCACTCGGTAAACCGCGGCAAGGGAGAGGCGATGAAAACCGG 

GCTAAAACACGCCTCCGGCGAGATCGTGGCCTTCGTGGATGCCGACATCAAGA 

ACATTCGACCCGAGATGATCGAGAAGATGATCCGGCCCGTACTCGAGGGGGAG 

GCGGATCTCGTCAAGACCAAGTTCAAGCGCAAGGCGGGCAGGGTCACGCTCCT 

GACCGCCAAACCCCTACTGAGGTTCTTCTTCCCGGAGGTCGCGCACTTGGAGC 
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AACCGCTCAGCGGACAGATCTGCGCCCGTAGGAAGCTGCTCGAGCGCGTCGA 

CTTCGAGCCGGACTACGGTGTGGACATCGGTATAATCCTCGACGCCGTAGCCC 

TCGGCGCCAGGATCGAGGAGGTGGACATCGGTGAGATCAAGCACGAGATGCA 

ACCCCTGGAACGACTCCACCGGATGGCCCTCCAGGTCGTCCGGACGATCCTGG 

ATCGGGCCCATAAGTACGGTCGTGTCGTCCTCAGGTGGAACGTCGGCAAAGCG 

CTCAACCGCATGAACCTGGGCGTGTCCCTGCTCGCCTTGGCCCTCGCCACCCT 

GTTCTACACGGAGCTCCCGTTGGCGAGCGTGCTGGCGCTGGGGATCCTGGGT 

CTGGGGATCGCACTGTTCTCCCTGGCCCAACTCGTCTACGAGCTCCTCCGCGT 

CGAGGGTAAGAAGCGGCGCATCCTCCGCCCGTTCCTCCACATGCACGCTTCCG 

TGATCATGTCGTTGGCGGTCGTCGCCGTGCTCGTCGGTGCGATGTTCTCGTCG 

ATACAGATCGCCCACGACCGCGTCGAGGTCAACCCGCTACCCAGGAAGGTCGT 

CTGGGGAGAACGGGAGGTCAAAGCCGAAGGTCCGTACGTGGTGCAGTACGGT 

CGTGAGTTGAAGATGGGGAGGAACGTCCTCAAGGTGCTGGACCTGAAGCCCGA 

CGATGTCCTCGTTTACCAGCGGGGGGAGTACAGGGTCGAGAGCGCGGGCCGT 

GATAACCTGCTCATGGTCCCGACTGAACTGGCTCGACAGCTCGGGATCAAGCC 

GGGGAACGCCACGGACTCGGAGATACGGCTGGCGTTCCGAAACATCACGGTC 

AAGCGTAAGGTGGAGGGCCCGGACGTCAACATCCGGGTGACCGCGGTTCTGT 

CCGCGACCCCCGACCGCGCCGAGGCCTTGACGGTGTACGTGGACGGTAAGAA 

GGAGGCGTGGATTCCGGTGGCCACCAGGGGCGGATCCGTCTACGTGTACGTC 

TCGGGGTACGGGCTGATAAAGCTGGAAGACCGGAGTGTCGTCTACGTAGGCAA 

CAGGGAGATCCTCCTGAAGCTCGAGGACACCGACATTGAGACGCTCCTCCTCG 

CTCCGGCCGAGCCGACACCCTTCGCGGTCATCGAGCTCAAGATGCCGTCGGTG 

AGGGCAGTGGTCGAATGAGGGAGCTCCTCGCCGTCGAGCCGAGCCCGGGCGC 

CGACCTCCGCGTATGCCTCACGTACCCGAACGAGTACCGCGGTATGGCCTCCA 

ACCTCGGATTCCACATCGTTCACAGGATACTCGCCGGGATCCCCGGAGTTTCC 

GTGGAGCGTTCGTACGTGCCGACGGACGCCTACAAATCCCTCGATCCGAACCG 

CACCTTGGTGAGCCTGGAAACGGGCTCCCCACTGTCCGAGTTCGATATCGTCG 

GTTTCTCGCTACAGTTCGAGCTCGACTATCCCCACATGCTCGAGGCCCTGGTCA 

TGGGTGGGATCCCCCTCAGGCGCGAGGACCGCGACGAAAACGACCCACTGGT 

GCTCGTCGGCGGCCCCTGTACGGTGAATCCTAAACCGCTGGAACCGTACGTCG 

ACGTGTTCTACGTCGGGGAGGCGGAAGCGGGTCTGGAAGAGGGTATCGAAGC 

CATCCTGACCGCCCGCGATCGCCGCGACGCCCTGGAGGAGCTGGCCGACCTC 

CCGGGTTTCTACGTCCCGGAGTACCCCGGCACCGTCGATCGAGTGACGGTGAA 

CAATCTCGGCGGAACGGAGCCCCCGAAGATCGCCTTCGCCCCGGAAGACACC 

GAACACACCGGTCTCCGCGCGTACCCTGTGGAGCTGGGGAGGGGTTGCCCCT 

ACCGATGCGCGTTCTGCCTAGGGGGTTTCACCGCGGGACACATGCGCCACCGT 

CCGGTCGAGCAACTCCTAGAAGTACTCGAGGACGTCGAGAAGTCTCCCTACGA 

CCGCGCGGCCATGATTTCCCCCTCCCCGACGCTACATCCCGAGTTCGAGGAAA 

TACTGGAAGAATGCCTCGAGCGACATCTCGAGGTCTCACTACCGTCCACCAGG 

ATCAACGACCTGGATCCCGAGCTGCTACCCGAACTCAGGGAAGCGGGCGTCAG 

AACGCTCACGTTGGCCCCGGAGTCGGGGTCCGAGGACGTCCTCGAGTTCCTGA 

ACAAACCCCTGCATCGGGATCACCTCCTCGAACTCGTGGAGGACGCGGGAAGA 

CTCGGTATGCGGGTGAAGCTGTACTTCATCGTGGGGATCCCGGGATTCCCCCC 

CGAGGAGGACACCGTGGCATCGGCGCGGCTGGCCCGCGAGTGCGCGGAACT 

CGCCGACGTCCGTGTCAGCGTCAACCCCCTGATCCCCAAGGCCTGCACACCGC 

TGCAGTACTCCGAGATGCTGTCCGCACGGGAGATCAACCGTCGATACCGGCTG 

TTCGAGCGGGAATTCAGGGGACGCGTATCGTTCGAAGACCCCGAGTTAGCCCG 

CGCCCAGTGTCTGCTGTCCAGAGGGGACGTGGACGTCTCCCGGATCCTAGAG 

GAAGTACTGTGGAACGCTAGGAGTCCAGGGGCGTGGGCACGTGCGATGAGGT 

CTCATGGTGTCTCGATATCGCCCGACCGACCACCCGACGGTCCCGAAGACGTC 

CCCTACGACTTCGTTCGAGCGGGACCGGACCACGAGGAGCTTTACCGGCTCTT 

CACGTCACTTCAGTGCGCTCCCATGAAATGAGTCACGAGACCCACCAACCCTCC 
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GATGGCGGCGGTCTCGCACCCGCGCAGGATGAGGTCCTTCTTCCTCTCCTTAC 

AGAGTCGTCCCAGGTAGACCCCCAGCAGGAACAGGAAGATCCCGGAGACGCA 

CGTGCAGGCGATCACGCTCCACTTCGGATCCTTGATGATCAGCACCGGGAGTA 

TCGGCACCATGGAGGCCATGAAACTGGATCCTCCGTGGGAGACCACGCTCGTG 

TAGATCCGGATCCGAGCCAGATCGTGCACGCGGGTGTGTTCCAGACCACCCCG 

CTTCATTATCATTTGACGCTCTAGTTCCCGGATCTCGCGCAGTTCCTCGATCTTT 

TCACCCAGATAAGAGCCGAACCCGTTGGAGAGGGCGAGCGCCACCGCCACGC 

TGAGCCCGGCGCTCGCCGCGTCCTGCGCCGAACCGCCACGGGCCACCACGCT 

GAGCACGGCACCCATACTCGCCAGTACACCGTCCATGGATCCCAACGCCATGT 

AGCGCCCGGTCGCCAGAGCCTCCTTAAGCACCCTCCTCAGCAGCTCCTTCCGG 

TTCAACGGTGACACTAACCCTTAGTCGTCTTGTGGTGTCTTTACCTCCTCGACG 

ATCCGAGATCCGGCTACCACCTCGTCTATGCTGTGGATGGCGCCTCCCATGTC 

CTCGATCAGGTCCTTTATCCGCTCGAAGTCAAGATCCGGTCCCTCTACCGTGAC 

CTTCACGTTCTCGACGTCGCGGTCCACCTCGACCAGGACTATGTTGACGCCGT 

CGACTCCCTCCAGCTTCGCCAGCGAGCGCGCCAGCTCCGTGGTATCGGGTTCC 

ATCGGCTTCATAACGTCCAGTACCAACCTCCGGATCTTAGCCATGGGAGACCCC 

CTTCGGAGAGGGTGATGGAGTTTGAGCACGTGGCACCCACGACCTGGACCCAT 

CCCGGCAGCCATGTACACGCTTCGGGATCTTCTCGCGGATGCCGTGGTGCTCC 

ACGGACCTAAAGGATGTTGCTTCCGGACCGCACGCCTGCTCGAGAAGGACGGC 

GTCCGGGTGTTCGTGACCGGGATGGAGGAGGATGACTTCGTGTTCGGGGCCC 

TGGAAAAGCTCGTCGAACTCCTCGAGTACGTGGAGGAGCGCCTCGAACCGGAG 

CTGATCGGGGTCGTCGGAACGTGCGTCTCGTCCATCATTGGGGAAGACCTCGA 

GGCCGCCGTCGAGGAGGCAGACGTCGACGCGACCGTCGTCACCGTCGAGGTG 

CACAACGGAATGGGACCTAACACCGAGGGGGTCATCAGGACCTTAGAGCGGG 

CCGCGGAGGCCGGGGTGATCCCAGAAGGGGAGGTGGAACGCCAGAAGAGACT 

GATGAGGGCAGCGGCCGAGCTCGAGCGTAGGCGCGGGATGGCCAGTCGGGA 

GTACCTCGAACCGTGGTCCGGGCACGATCCGTCCGAGGTCGCTCGGGTACTG 

CTATCCTCCGAGGACGTGCTCGCCATCCTCAATGCGAAGAAGGAGACCGCCTA 

CCTCTTCGCGGACCCCGTCCTCGAAGTCGGTAAGCGTGGGGCTTGGGTCCTAG 

CCAACCTATCCCCGGAGAGCGGTCTCCCCAAGGTACGGCGGGATGCGGAGGT 

TATCGGATCAATTTTTCGGGAGGAAGGGATCGAGTTCGAAGTCACCGGTTCCCT 

GGACGAGTACGCGGTCACCGGCGAGCTCCTGGCCGAGAAGATCGAGGAGTTC 

GATCCCGACTCCGTGCTGATCACCGGGATACCCCATGCCGTCGCGCCGGAAGA 

GCTCGACGTCGACGCCACGTTCGTCGCCGTCACCGACGGGCTCCGCGAGGCC 

TCCGCCCTGCGGGAGCTGGGGTACGATTACGTCGTCGTCGAGGAGGAAGCCC 

ACGCCCGGGTGCTAGGGCGGCGCGAGATCGTGCCGTCCGACCTCGGGGAGG 

CCATACGTCAGCTCAGCGCGTAGTGCGACAGGACCCCCAACATCAGGCATGAG 

CCCTGCAGCACGGCATAGTCGCGGAGAACACCGCGGCTCCCCGCGGCCCTCA 

ACGCTATCAGGTTGGCCACGGAGGCCACCGGCGTCCCGTAGCCGCCGACCGT 

TACACCGTGGAGCAGATCCCTCCAGTCGTCCGTCATGGGCACCACTAACACGG 

TAGTCGGCACGTTGCTCACGACCTGGGACAGCAACACGGACCACACGAACGGG 

TCGTCCACCCGCGGGTTCCAACCCAACGACCCGATCACGCTCGGAACCAATAC 

TCCGACCGTCAGCAGGCCGATCACGACCCAGTCCACTTCTCGGACGGCGTGCG 

GGCGGAGAACGGCGTAGTAGCCGAAGACCGCGGGGAACCAGAAGTACACCGG 

GACGTGAGCCAGCAGACAACCGGCCGCCGCGATCACCACCGCCACGTCCAGG 

ACGTTCGGAGCCGACCCGGAGCCCGACTCGACCCGCTCACCGCGAACCCACG 

CGTATAGAAGACCGGGCGCCAGGAGCGCCGCGCATACCGGCAGCTGCGTGAC 

GAAGAAGTCCACAGGATCCACGCGGTAGTGCGAGTAGATGATGGCATTCTGCG 

GGTTCCCGAGCGGCGTCAGGGCGCCGACCGAGTTGGCTGAAACCAAAGCCGG 

GAGGACCACGCGATGGGGTCGGCGGGGCGCCCGGAGCCAGCAGCGACAGGA 

CGGTGATGAGGGCAGCATCGTTCGTGAGGAACATGGACAGCAGCCCGGTCACT 

AGCATCACACGTACGGTGCCCGCTCTCTTCCCGAGTACCGCCCTTCTAACCCG 
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GTGAATCGCCCCGGTCCTGATCCAGTCCGCGGTGACCGCCGACTGAATCGTCA 

CGAATCCGACGGCGTTCAAATCCACCCACACCGACACGTCCCCATTCCCCCGA 

AAACTTTAAGTAATCGGGATTCAGGTGCGGCTGTGGACGCGGGGACGCCCCGG 

CGGTGTAGCTCGGTCAAGGGCCCGCGGGTGACCGCGGGCCCGCCGATATCAT 

GCGGGACTTTCGAGGCCCGTCCGGGCCGGAGACATCCCGCGACCCGGGTTCA 

AATCCCGGCCGGGGCACCAAACCGACAATCGTTACGAGGAAACTAACGATCGG 

GGAGCGCCCTTTGGAGAGATCGCTCCTCATCAAAACCATTCTCGGGGCCGTCG 

CAGGGGCGATAGCGCTTTACCTCACCTTGTTCCACCTCGCGGACGTGGACGAG 

GTCCTCAGAGCCCTCCAACGGGCCGACGTCGCTTGGATCCTGGCGGCGGGCG 

CGTGCGAGGTACTGTGGTTCGCGGCGTGCGTGGAAGGATGGAAGAAAACCTTC 

GAGCCGTTGGGCGGCCGTCCATCCCGAAGACAGCTCTTCCTGATGTACTGCGT 

CAAACTGATGGTCAACAACCTGATTTCCCTCGCCAGAGTACTCGGCGACGCCAT 

CCGGGTGTACTACGGAATCCGACTCGGATGGTCGGCGGCTACCGTCATCCCCA 

CCATCGTAGCCGACATCGTACTGGGCAACGCGGGTTATCTGGCGGTGATCCTG 

CTCGGATGCGCCATCGTGTGGTGCTGCACCGAAGTCTCCCCCTACCTGATTGC 

GGCGAACGGTGTCGGCGCCGTGGCCGTGGCGGGGCTCTGGGCGCTGTTCGC 

GTCCGAACGCACGTGTCACGAGGCCTACGAGAGCGTACGCGACCTCGTCGAA 

GCGCTCGTACGCCGCGTAGGGTACTCCGTCGGAACGGTCGATGAGCTCGTGG 

ATTCCACGGTGCAGCTGTTTCGGTCCAAGGAAGCGCGATTGGCTTTACTCCAGT 

ACACCGTGGGATGGGCCGCCAGGGTGCTCCGGTTGTACTGCGTCACCTGGGC 

GGTCTGGCCCACGGCGTCCCCGTTGATCCCGTTGGTTATGTCCGTCGCGATCC 

GAGGGTCCGCCGTCGTTTCGGTTTCGCCGGGAGGGCTCGGTATCGTGGAAGG 

ACTGACCACCGGAGTCCTAACCGTGTTGGAGGCGGATCCGAGCCGGGTGATG 

GCGGCCCTGCTCCTGGACCGTCTCTACTCGTTCGTGATCCCCGTGGCCTTGGG 

GGCCGTCAGCGTGCCCGTGCTGGAAAGGTACGTCGGTCGGGGGTAATATGGG 

TGGAACTCTACCACGAGGTGATCATGCTCAAGGACATCGCGGCGTTGGCCGAC 

GTGCACGTGGGCGTGGAGATCGAGCTCCGCAGGCGTGGAATACGGGCTGTGG 

ACCGTACCGAGGACCGCGTGGAGAAGCTCCGGAGATGCCTCGAGGCGTTGGA 

CCCCTCGATCCTGGTGATCGTGGGCGACCTCAAGCACAACGTACCGTTCGCCA 

GTCGTATCGAGTTCCGGGGCGTCCCGAAACTCGTGGACGCCGCGCTCGAGATC 

GTGGACGAGGTGATCGTGGTCAAGGGGAACCACGACGGCCTGGTGGAGGAGC 

TCCTCCGGAATCAGCGCGGAGTTCGGGTCGTGGGCACCAGAGGGATCCTGATC 

GACGGGTTCTACTTCCTCCACGGACACGCGGAACCCGATCCAGAGTTGCTCTC 

CCGGTCCGACCTCCTGGTGTTCGGTCACGAGCACCCGATCTCGGACGCCGTTC 

CGGGGGTTTCGGTGAAGGTACTCGTCGAGCTGGAGCTCGACTTCGAGGAGCTC 

ACCCGGGGCGAGGTCTCGGGACGGGGCCCGGGGTTCGTACTGCCGGCGTTC 

GACGACCTGGTGGGCGGCACCGAGGTGACCTCGGACGACCGGTTACTCCTCG 

CCCACCGGCGCGGTGCCGTGATCGACGAATCGTACCTCCCCATTCCGGAGGC 

GGAACCGTTCTGAGGGCTCGCCCCCGGAAGTTCTCCTCATCGGCGCGGCCCTC 

GGGAGAGGGCGCGGATGGTCACGGCCCGGCCGGTCCGGCTGCGGTCCTTTTT 

TTAACGGTGTCCCCTGTCCGCGATGGGGGGTCGCGAAGGTTGGCGAAGGTTC 

GGGTCGGAGTCCTGGGCGCCACGGGTATCGTAGGTCAGCGGTTCATCAGCCT 

GCTGGCCGACCATCCGTGGTTCGAGCTCGAGGCCGTGACGGCGTCGCCGCGC 

TCTGCCGGGAAGACCTACGCCGAGGCCGCTAAGTGGTACCTCGAGGAGCCGA 

TGCCGGAGGACGTGGCGGAGCTTACCGTTCTGGAGACCGACCCGAAGGAGGT 

GG AG CG CGAGG CG GACGTGG ACCTGGTGTTCTCCG CGCTACCGTCG GACGTG 
GCGCGCGACGTCGAGCCGGCGTTCGCGGAGGCTGGCTTCGCCGTCGCCAGTA 
ACGCCAGCGCGTACCGCATGGAGGAGGACGTCCCCCTGGTGGTGCCCGAGGT 
CAACCCGGACCATCTGGGACTGATCGACGTGCAGCGGGACGAGCGGGACTGG 
GACGGTTTCATCGTGACTAATCCCAACTGCTCGACGATCCAGATGGTCCTGACC 
CTCAAGCCGCTGATGGACGAGTACGGGATCGAGAGCGTAGTAGTCTCAACGAT 
GCAGGCGGTCTCCGGCGCCGGTTACGCGGGCGTACCCTCGATGGCTATCATC 



551 



WO 03/076575 



PCT/US03/06664 



GACAACGTGATTCCCTACATCGAGGGCGAGGAGGAGAAGATGGAGACCGAGAC 

CCTGAAGATCCTGGGCGAGCTGGACGGCGACCGTGTCGAGTTCGCGGACGTC 

AAGGTCTCTGCATCGTGTCACCGAGTGCCCGTGCTGGACGGTCACACCGAGGC 

GATCTTCGTGGCGACCGAGAAGGAGGCTGACCCGGAGGAGGCGGCGGAGGTT 

CTGGCCGGGTTCCGGGGAGTCCCGCAGGAGAAGGGTCTACCGAGTGCACCGG 

AGCGTCCCGTCGTGGTCAGGGAGGAAGAGGACAGACCGCAGCCGAGGTTCGA 

CCGCGACGTCGACGGCGGCATGGCCGTGGTCGTCGGCAGGATCCGTAAGGAC 

CCGGTGTTCGGCGGTCTGAAGTACGTGTGCGTCGGTCACAACGCGGTGAGGG 

GTGCTGCGGGCGCTTCCGTGCTGAACGCCGAGCTCCTCGTTGAGGAAGGCTAC 

CTGTAACCGGCTAGCAGCTCCGCCTTCTCCACGGCCTCCTCGGGTGATTCCGC 

CCCCTCGATCTCACCGCGCCTCGCCAGCTCCTCGGCCCATCCTCCCGATGACG 

TCAGGCCCACGACGGGCTTCCCCATCTTTTTGGCCAGGGAGATCTCGGAGAGC 

GTTCCCCAGCCGCCCGCGACGGCGATCACGGCATCTCCCGCCCTGACCACCA 

GGGCATTCCGTGCCTCCCCCAGACCCGTCGGGATGACCACGTCGACGTAGGG 

GTTAGCCTCGTCCCGCCTCTCACCAGGTAAGATACCTACGGTGATGCCACCCTC 

CTCGCGCGCTCCTCGGCATGCCGCCTCCATCACACCTCCTCTTCCACCGCAGA 

CCAGGACGTGGCCCCGCCGGGCGATCTCACGGCCCAGTTCCTCAGCGAGATT 

CAGGACGTCCTCTGAGGCCCTTCCGCTCCCGATCACCGAGATCTGCAACGGGG 

TCGTTCCCCCGCAAAGGAGTTTTTGCGAGGGTGACGACCTCAGCTGGCGTAAC 

GGTCCACATCGGAGGCTGCCTCCGGCCAACCGGGTGCTCGTCATCGGTCACG 

GAGTTCCGGGATCGGTCCCGGGACCCCAAGTCATCCATACGGTCCTCTATCAT 

CCGTTTCCTCATCTCCCTGGCTCGGTCGGGGCGCAGCCACCCCATCCGGACGT 

CGGACCAAGCCGATGTCGTCATCGCCGGGGGTGTTCCGAGCTGCTGGACGAG 

ATCCTGGAGCGCGTGAGGGAAAGGGTTGAGGAGATTCGCGACCGCACGTTCAC 

GCCGAGAGCGGGAGGAAGATCGCTACGGAAGGCACTTTCGGGCCCCGGCGTG 

TCGGTGATCGCCGAGGTGAAACCCACCTCCCCCTCCCAGGGCAGACTACGCGA 

CGTGGACGCGGAAGACGTCGCCGAGCGGGCCCGTGCGTACGAGCGAGGTGG 

TGCGGCGGGTATCTCCGTGTTGACCGAGCCCGAGTTCTTCGACGGTCGGCCTG 

AGTACGTCGAGGTCGTCCGGGAGGCCGTGGACGTTCCGGTACTCCGCAAGGA 

CTTCATAATCGACCCGGTGCAGGTGGAGGAGAGCGCGCACTACGGGGCCGAC 

GCCGTACTGATCATTGCCGCGGCCGTAGGTAGAGAGGCTCCCGAACTAATCGA 

TCTGGCACACGAACACGGTATGGAGGTTCTACTGGAGATCGACCGATGGGAGC 

ACCTCGAACTGCTGAGCGAGTGCGATCCCGACGTCGTAGGGGTGAACAACCGG 

GACCTCCGCACGCTCGAGGTGGACCTGAACCGGACGCTCGAGCTGGGTCCCG 

AGGTTAAAGACCTCACGAACGCCCCCCTGGTCGCCGAATCCGGTGTTTCCGGA 

CCCGAGGACGTCGTCCTGTTGGGTGAGGTGGCCGACGCGGTGCTGGTCGGTA 

CGTACCTGATGCGTGCCCCCGACCCGAGCGAAGCGGTAAGGAAGCTCGTGGA 

AGCGGGGCGGTCGACGGAGTGATCGAACCGTACAAGCTGGCGTGGTCGGTTG 

TTTTCGGTATCTCCAGGGGTCTCTACGTGTTTGCGGGGTCGTTCATAGCGGCG 

GCCCTGTACCGGTACGTGGCGGAAGAGCGGATAACGATGACCACGGCCATGTT 

CGTGGGCCTCATCACCGCGGGCTTCGCGTCGGGTCCGCAGAAGCTGGCGGCA 

CTGGCCATCAGTCAGCCCAACGTCGAGGTGCTCTCCTGGACGATCGCAGCCCT 

GTTCGCGATACCCGCCAGGACCTACGGGGACGCACTGGGTAAGCGGCTCCTG 

GAGGCGCGGCTGTCCTCGATGAAGCCCACGACCAAGGTATATCGGCTCCCCGA 

AGACCCGGACAACATCGAGGACGTCCCGGGAGAACCCCCGGCCCCCCGGGAG 

GTGAAGAAGCGGATTGCGGGGCGTGAGTACGAGTTCCCGCGGGGAACCCCAC 

GGGAGGACGTGGAGCGGGTGATCAAGCGGGACCTGGAGGAAGAGGGAGGTG 

TGGGACGCGCGGTGGTGCGCGTCGACGGGGACGAGGTCAAGGTGAGGCTCG 

CCGGCGCGAAGCCGCCGGTCTCGCACACGCTCCCCCCGGACAAGGTCGCGGT 

TTCGGTGAAACCCAAGGGTGGATCGGCCCACATCGGCGAAGGGGACAAGGTG 

ATAGTGTACGCCGACGGTCAGAAGCTCTGCGAGGCGGAGGTCTGGAAGCGGT 

CCAAGAGCGGCGTGGTCTTGGTGGTGGATCGGGAGCACGCGGACGAGCTCAT 
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GCGCCTGGTTACCAAGGGCAAGGACGTATCCCTCGTCGTGGAGCCTACTGAGG 

AATGACTGTGCCCCGCGGTTAGCCAGGCCGGTCATCCGTCGCCTTCCGGTCGT 

CACCCGTCCCGGCCCCAGCCTGGACCGCGGGGCTCATCGGCGGCCCCTACTC 

CCCCTCATCGGGAGTCACCCTCAGGTTTTCGGGGCCGTCCTCTCGTGGGTGAT 

CGCCGGGCATCCGGGAGTTAACCCTTTCGATCAGAAGGGGTCTCGATCGGGGT 

AGTAGCTCCTGAACCTTCGGAGGGCCTCCTCGGTCGCCTCGGGGAAACGCCGA 

CGTAGCTCCTTCACGAACTCCCCACGCGTTCTCCCCGGGATCAGCCCCAATATC 

TCGGAGACAACCCTCAACGCCCGATCCGACGGCCTCCTGGGTACTTCCAGGGT 

GAG CGTGAG CACGTCCCCGAGG ATG CGCTTGTGCTGG CGTGG AACGG AGCCC 

AGGAGCACCCCGGCACCGAAGTCGACCAGGCCGGGGACTCCACCACTCCGCC 

GCTCCGCGGTCAACTTCCTGTAAGCCCTCGGCCGATAGCAGTGGAGCTCCACG 

TAGGTGTCGAACGGTCGAAGGTCCTCGACTACCCGTCGCCAACGGGCGCCGA 

CCTCGGAGCGGTGGAACGACGGATCCACCGTGCTCACGTAAGGTCCGTTCTCG 

AACACCCTGGAGACCCGGAACCCTTCGGGTAGTACCCTACGCACCACGGGCTC 

GAGGGCACGACCCTCGTCCCCGTGAACCCCGTACACTGCCACGGGTCTGCGG 

ATGGGGTGGTCGTTTGCGCTCATGGTTCCCCCACGCCCCGACGGTATCCGTTC 

CGGAGATAGAACCGGAAGAGGCCCTGTCGTACCGAGACGAGATCCGAACCAG 

GGTCAGATCCTACGCCTTCGGGCTGGACGACTGGCGGGCGAAGGTAAAGACG 

CGTCGCGCTTACCTGCGCAAGGTCAGGGACGAGGACGAGTCGGAGATCCTGC 

GAGTCTACGGGGCGTTACTCACCGTGGCGGCCGCCGGACCGCGTCCCGTCCG 

TCATCTGATAGCCGAAGGCGAGTCTGCGATGGCCGAGACCGCGCTCTACGCCC 

TTCGCCACGAGGATGAGTCCGCAATGTCCTACCCCGAGGAGCGTGTTCTCAGC 

GACCTGTACCTGTGGGACGTACGGGTACTCGAGCGCGACCTGGGTCTGTACGC 

CGTCCACTTCTCGTTTCCACTCATACACCGATCCCCGGAAGGACAGAAGCTGAA 

GGTGCTGGTGTGGGAACGCGCCTCTTTGGAGAAGGTACTGAAGGAGGTCAGGT 

CGAACAGGGTCCTCGGAGTGAGGGTTCTCGATCCCTCGGGATGGAACGACGTG 

TGGATATGCCCGCGGTGCGGGGCCACGAGGCGGGGAGGGACGGGAGACCTG 

GAGCAGGACCACGCCCGCCGGTGCTCCAACTGCCGAGGGCGAATGCGGAAGC 

CGGACCCTAACCTGCTCGAGATGCTCAAGGAGCCGGAAGGGTACCTGATCATG 

CACTTCAAGACCTTGGCCCGGACGTTCCGCGAGGACGTCCGTAGATTGGTGGT 

CTCGGATATCGAGTCCCGGGACGACGTGGAGGACGAAGAGCTGCGGGAGTTC 

TGCCTCAAACTGTTCCCGAAGGTTCGGAAGCGTCTGGAACGCGTCGAGAAGGG 

GGCGGGCGGCCGGTTCCCGCCGTGTATCCGGGAGCTCTTACGGAGGGCCCAA 

GAAGGGGAGAACTTGCCCCACGAGGCCCGCTTCGCGCTGGCCGCCTTCCTGG 

TCAACGTGGGATGGGACGTGGACCGCGTGGTGGAAGTGTTCTCGAACCTGCCA 

GACTTCGACGAGGAGCGCACCCAGTACCAGGTCCGTCACATCGCCGGTGAGGT 

GGGCGGAGGTACTCGATATCTACCACCGAACTGCGATAAGATGAAAGCATGGG 

GGTTGTGCCCCGGCAAGGATTGTGGGGTGAAGAATCCGCTGGCGTACTACCGC 

CGACCTAGGGCCGACGACGGATGAACCGTTATGCGGACTGGAGGCACCCCGA 

GCTCGTCCGCCAACGTTTCGAGCTTCTCCTCGACCTCTTTCACGCGGCTGCCGT 

CCTTGCCGATCGCCTTGTGGTGATCGTCCACGTACACCGTGGCGGCCAGGTAA 

CCGGCCCCCTTGCCCCTGGGGCCCCTCACTATCACCTCACTCACACCGCAGTC 

GTCGAATTCCTCCCGCAAAAATCGTCTGGCGTACTCCTTCATCCACTTGAGCCT 

GGTGTCCTTTCTGGGCCTACTCCGGAGCTCTTTGGACCACTCGCACTCCTCACA 

TTCCAGCCGATCGAGCGATGGACGGACAGGACCTCCGCACCGTGGACACCTCA 

GGGACACTTCAGTCCCCCTCCTTTACTTGCTTCCACAGCTTCCTTACCCTCTCAA 

CTTCTTCCTCCTTAGGCTCCGTCTTTCTGAGCTTACGCTCGACTTTCGGAGGTTT 

CCGTGTTTTCTTGGCTTTCCGTGCCTTAGCCTTCATCGACCGCTGAGAGAGCCG 

TCGTTCGAACTTCACCAACCCGTAGCCCATCATGACGGCCATGATCGCCAATCC 

GACCGCGGTCGCCAGCGCGTAGTACCTCAGTTCACGCAACGACCGGGTCAGTC 

CCTGCAACCCCGCCTTCCGGGTGCGCTTCTTTTCGGGI Mill iCTTCTCTTCTC 

TTTTTTCTTCTTAGCTTCCCCGGCTTTCTTCCCAGACTCGACCTTCTGCGCCTTG 
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CCGGCCGTGGACACCGGCTGAGGTTGTGAAACCCCGGCGTGACCTCCTCCAC 

CGGTCGCCGTCGTCGTCCCACCGGGTGCCGGCTGGGACGGTTGGACGGCGG 

GAGTCGCTTGTCCGGTCCCCGTCGTGGTACCTCCCTCCTGAGCGGCGACCGGA 

GCCGCCAGGAGGGACGCCACCACCAACACAGTGACGATGTAGCGGATCACCT 

CTCGCCCCCCTTCCACGCCTTCAGGATGTCCTCGCCGGTCAGGAACGGAGCAC 

CACGCTCTCTCGCGACGCGCTCGGCTTCTTCACGTGGGAGCGCTCCTCCACCC 

GGCTCCAGCATCTCGCATATGACCGCTACCTTTGGCTCCAAGCCGACGAGTTC 

GAGTAACGTCGCGGTGAGCTCGGTGTGTCCCCGGCGTTCCTCCAGCAGTCCGT 

CGAAGGGGCGCAGCAGGTGCACGTGCCCCGGCGATCTGAACTCCTCACCGAA 

CTCACGTACGGGATCTTCATGGTTGCGGGTGAAGAACTCCGCCAGTTTCCGTAC 

AGTTAAGGCACGATCCTCGTCGGTGACCCCGGTGAAGGTGTCTCGGTGGTTCA 

CGGTGATCGAGAACGTGGAGCGCTCGTCGTACGGTATATCGTCGGGCCACGTG 

GCGCGCAGTAGGGGATGATCGGCACGTTCGTAGACGTCTACCAGGAAGGGTAA 

GCGTATCTCCCGGGCATGCTCCGGATGTATTACCACGCAGATCAATCCACCCG 

CGGTCCTCCGGAGTTCCGCGACGTGATCCGGCGTGACTTCAGGTGCCCAAAAC 

ACCATATCGGTTTCACCTTCACGATCCTCTGAATCGAAAATGAACACGGGTTCTC 

CACGTCTCAACGCCCGCCGGACGGTCCGCAGGTCAACCTCCTCGCTAGCTTCC 

AAGTCGACGGTCCCCACACCTCGATCTTTACCATATCGCCATGGATTACGTTGA 

GCTCACGTCGTAACTCCGTCTCGGATATCAGCTCCACCTGATCCCGGTGCTCC 

GTGAGGTCCGGAAAGACCAGCCACGCGGGCCTTCCGTTCACCAAGCAAGGATA 

AAGCCAAGCTCCTCCGTACTCGCCGTGAGGCTCTATTCGGTACCCGTATGAAGA 

CGCGAGCTCACGGAGCGATTCACGCTCCTCGCGCTCTACACGGACGTTGAACG 

TCCCCGGGAACGGTCGCGCCCCGATCACACGTTCGATTTCCCTCCGGTAATAA 

GGAATACTGACGTAGCGACGGCCTTCACCCAGTCCCTCCACATATTCACCTACG 

GCCACGATCGGTCCCGTAAACACCTCGCCTCACCCTCTCTACGACCTCGTCTAC 

GTCCGCCGACACCCCGTACTTCCGCTCGAAGAACGATACGAGGTTCTTCACGT 

CCCGCCGGAGTGTCTCAAACGCCCCCGGCTCCTTCACTTTCACAGCTTCGGAC 

AGGTCGATGATATACGGTACACCGTCGTCGCCCACGAGGACGTTGAACGCGCT 

CAGATCGCCGTGAACCAGCTCGGCATCCACGGCCAACCGCACGACCTGGTCCA 

GCAGATCCTCTAACACCGATCCCGGGTCGTCCAGATCCGGCGCTCGGTAGAGG 

GGTTCGCCCGGAATGTACTCCATCACGATGAGGCCCGGACGGGCATCGTAGG 

GCTTCGGTACCCTCACACCCGCCTCGTACGCGCGTCGCAGCCTGGAGAACTCC 

CTCAGGGCCGCATCCCCGCGCTCGATCCGTCGTACCTCACCGTCCTCTAACCT 

GTAAACCCGCTCCTCGTGCCGTTCCTCGTACCCGGTGTGCGCGCGATACACCT 

TCAGGGCTACCTTCTCCCCGTCACGTTCCGCCAACAGGACATCCGCCTCCTTTC 

CGGTCATGATCGTCCCGAGAATGCGATCAACTCCGGCGTACTCCGCCAGAGGG 

TCAGGCTCCGGGATCTCACGTTCCTCGGACTCTGACACCTTGAAGAGCGCATCT 

TCGACGGCCTCCAGGGTTTCGTCAGAGATCCTCCCTTTCTCCCGCTGTATCCGC 

AACGCTTCCAGGAACCGCTCCGCGTCTTCCGGATCTACCTCCGTCTCCTCCAG 

CGCCCTCAGGAACGGCTCAGGATCGTCTTTCTGCACCGTTTCTAACAGTGCACG 

TCCCAGTTGCTCCAACTCCGAGGCCCCCGGTGGTCCCTGGAATCCCGACACCG 

GAGCCACGAGGGAACGGGGCCTTACTCCGTCAGGTCGAGGCCCTCGAGCTCC 

CCGACAGTCTCCAGCACATGCCTCCGAGCCTCCTTGGGAGACTTCGGTTCCCG 

GACTACCTCACCCTCCTCCACGAACTTCCGCAGCAGCGGCTCGCGTTCCGACC 

CACATTCCGGACAGGGACTCGGCTCCTTACCCCGAGGGAGCACGACGTCGTCC 

AGACAGTTCGGGCACCTCCAGACTTGTTTCGCTCCGGAGAGCTTCCCCCGCTT 

CGACCTCGGTTCACCTTCGATCTCCACCAGGTCCATCGCGAAGTCCACCGCCG 

GTGCGTCCGAGATCGCCGTGCCCACGCCGAACGCGTCGGCTCCCACCTCCGC 

GAGCCGTCGGATCTCGCCCTCGTCCAACCCTCCGGACACCATGATCTTGACGT 

GCTCGTACCCTCGGAGGTCCAGCTCCCATCTGACTTCACGTACGATCTCCGCC 

ATGTCGCCCCGGCGCGAGGACGGTGTGTCGAGCCTCACCCCGTCCAGCCTCT 

CCCTCAGCTCTTCGGCCGCCATCAGCGCCTCCTCCACCTCGTCGTACATCGTG 
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TCCACGAGAGCTATCCTGGGGACGTCCTCCGGCACGTGCTCGTCGAACGCTCG 

CCAGGCCTTCCGCTGGTCCCCGAACACCAGGACGAACGCGTGCGGCATGGTG 

CCCACGGGCCGCTCCCCGATCAGCTCCGCCCCCTTGATCCCGGAGACCCCGT 

CGCACCCGCCCACGTACGCCGCCCTGTCCACCATCGGGGCGATCGCCGGGTG 

TTGCCGACGGATTCCGAAGCTGTACACCGGCTTACCGCCGGCCGCGACCTTGC 

ACCTCGCAGCTTTCGTGGCGATCCCGGTGGCCTTAGCCAGGCACCCGATCAGC 

GCCGTCTCGAGCTCGCAGAACTCGACGTAAGGCCCCTCAATCCTCATCACCGG 

CTGCCCGGGTCGGAACACCTCACCTTCGTCCATCGCGTACACCGTAACGTCCC 

GACCTTCGAGCAACGCTAGCGCCTCTTCGACGCCGCACAGGACACCCCACTCC 

CAACCCTCCGGTAACGACCGCGTGGAGATCTCGGCGACCACCTCGGTGTCGG 

CGAGGCCTTCTTCCTCCAGTACCTTTCTGATCCTCCTGAAGTACACATCCGCGG 

TCTCACCGCGTCTTATCTCGTCCTCCGTGGCCACGTGAAGGCGCACTCACACG 

CACCCCCGCGGGGCATCCCCGCGAGAATCGAAAGCTTTATCCTCACACCGTCG 

GTCCGGTCGGGGCGAACTGGGCGGAAAGGAGCCGAGAGCGCGTGCCTCCCGT 

AGCTAGGCGACCCACGACACGGGCTTATCGAGGGGCGACCGGAGCGCCGAGA 

CCCTTACTCCGACCTCAACACCCACGCAGTCCGAGGCGAACCGCGACGGGGG 

TGGTGACGATGTCGCGAAAGGCCCTGATGCCTTGCACCGGTATGTCACCGAAC 

GGGTTCGTTTCGCGGGTGGTGGTTGCGGAGCTGTCCGAGGAGGAAGGGATAC 

CGTCGATCTGCCCACCTGCTACCGCCGCCGGTAAGGAGAAGTTCCTCGAGCTC 

CTGAAGCGCGTCGAGGTACTGGCGGTCGCGGGCTGTGACTACAACTGTCCCG 

CAAGGATACTGCGGGAGAAGGCGGGGAAGGAACCCTCCGAGACCGTATTCGT 

CTCGGACGTCTCTGAGGAGACCGGTGTGGACGCTGACAGTCTCTACGAGCTCA 

CGGAGGCGAACAGGGAGCTCGTTAAGGAGGTTAAGAGAAGGGTTAAGGAGCTC 

CTCTGATAGTTCCTTCCGCCCCCTCGACGCCCCACGCCTAGTCCGATCTCTCCG 

GGGCGACAGGACCGTCGGATCGTCGAAGTACGTGGGGTCGAGGAGCCGTTCC 

CCAGACCGCCGTTGACGCGACGGTGTTCGGTGTTCTCAATCACCGGTCGGGTT 

TCCCTGCCCTCGCCGTAATCCATTCGAATATTTTTATATGACAAAGTAGCATCGA 

AACGGAGATTGTTATTCACCTGATAAGGGGGAAACTAAAACCACAACCTCCGCT 

GAACTGGTGACCGAAGAGCCTACTCGCCGTTATCGGGCCGGAGGCTTACCCGG 

AGGACGCGGAGGAGTTCGGCGTGTGGGACGGTGGTCCGGTGGTCGCCGGAC 

GGGAGTGGGAGTGCCGCGCGAGGACGTGACGAGCGACGCGAGTATGTCGGA 

GCGCGAGCGGGCACCTGTAGAGTCCGCCCTTCCTAACGTACCGCTATCTGCCC 

GTTCATCCAGTTAACCAGCTCCTTCCGCTCATCCTCGCTCAGTTCTTCGAACTTC 

TTGACCTCGACGTCCTCGAGCTCTTCCAGCGGTACCTCAGACTTCGAACCCAG 

GTCGTAGACGCGTACTTCGGGGTCTAACTCGTCCTTGAAGGTCTCCACGAAGTT 

CTCGTAGATCTCCATCGCGTGATCCGGGTAGTTCTGAGCCACACGGACGACGG 

TTCCGGCCCCCAACAGGACCGTGAACGGGTACTCGTCCCCCTCGGATCTCACC 

GCCCGGCCCGCCACGATCGCCAGGTCGTAAAGGACGCTCTCCAGGGCTTCCA 

ACCTCAGGGCGTCGAGGGGGTTGTCGTCGAAAACGTCCTTCGGCTCCAGTCGG 

ATCTTATGTAGCATTATCGGAACGATGATGGACCGCTGCGCCGCGTAGTTGGAC 

AGGTACGTTCGGCACACCACCATGGCCTCAAGCCCGTGCACGTCGGCGCCGA 

CGAGTCCCTTGATGATCTCGGCTACACCTATCCCTCCACCCTGCCCCGCGAACT 

GCTGCAGATCCTCGACGCTCCGGATCCGCTCGGCGTCTCGAAGGGCCTGATG 

GAGGTTGTGGACGAAGGAACGGGCCCTATCCAGGACGAGAACCCTACGGTTTC 

TGGTGTCCAGGGCCCGGAGCAGTCTCCCGAGTTCCCACGCGTCGTCCGACTTT 

ATGTACAAGGGCAGTAGGTAGAAGACAGCCCTCACACTCCCACACCCCGGCGG 

TCCAGCTCGCTCAGGGTGGGCCGGTTCTCGGCCACGAGGTACGCCACCGGGA 

GCTCGAAGTACTCGGGGCCCATGAGCAGCTTCAGCAGCTGCTCCAGGTTCTTC 

ACGACTGGCGCGAACGTCAGGATCGGCCGCCCGCGACGCGGACTCTTCACTA 

CCACCCACTCCCTGATCCCGGCTTCCTCCGACCTCTCGATCAGCTCGTTCAGCA 

GCGACAGGTTCTTCTTGGCGTCGAGGTAGTCGGCCCTGCACTCCCTCTCGACG 

AGCTCTCGGAGTTCCTCTATCCAGTCCTCGAGCTCGTACGTCAACCGGTCGTAG 
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ACCTCTCGGAACTTGGTCTTCTCCTCCAGCGCCTTCTTCACCTTCCGGACGTCG 

CGGTTCCAGTCCACGACACTCCACATGTGAGACTGGTCCAGGGCCAGGTCCTT 

CAACTCATCCATCAGCGTGCGTGAGCCGACTCTCACGTACCCCCTGATCTCCAC 

TATGAGCGCTCCAGGGAGCACGTGGGCGTCGTCCAGGACCACGAGCGAGCCC 

TCCAGCGCTTCTTCCCAGTCCTCTTCAGACACGAACGGTTCCTTACCCAACGCC 

TCACGTGCACAACGGTGCGACGCGTACAGGAACGGGGCCGACAGCAGCTTCTT 

GAAGGAGAGACAGACGATCCTGGCCGGCTCACGTAACTGACGGATGATCTCGC 

AGTTCCCACAGGAGTCCCAGGGAGCGAACCCCTTGATGAACGGGTTCTCCCTG 

TACAGGGCCCTGCGGACCTTCTCCCGTAGCTCCTCGTCCTCCAGCGGTTTCAG 

CAGCGGACCCTCTTTCCGGTAAAACCACGGGTAACACTTCGGTTCGTCCTGCG 

CCGAGCCCGCGTGTGCCATGACCTCGAAGAGCTCCTCCTGTTCCAACTCTCCG 

AGGAGCTCCGGCAGCTTAACCTGACACGGTTCGTCGTAATCCTCCACCCTGCG 

CCACAGATCGACGCTGAGCTCCCACTCCTTGAACTTCTTGTACTCCCGCTCCGC 

TAGGTCCGGTGACGGGACGGAGTAGAACACCCTTTCCCGGTACTCCCTGGCTA 

TCCTCCGCAATAACCAGGTTTTACCCGACCCGGGCCGCGTGGTGAGCACGGCC 

ACGCTGTCGCACTCGGCCAGCTGATCGCGGATTTCTTCCAACATCTCGTACTGC 

GACTTCCTCAGGTCGTACTTCTCCTCGACGGCGTCCAGAGCTTCGAACAGGACT 

TCCTTGTCTTCCCCGCAGCTCAACGCGCCACCCCCTCGACGACACCGAGCACC 

GCCGGCTCGTTGCCCACGGTCACCAGGAACCGGTCGCCGGGCTCCACCACCA 

CCTCACGGTCCAGCTCCAGGACGACGTGCGCCACGTTGTGGCCCTCGGCGTA 

GGGTCGCAGCACTTCCGTCCCGGCGTCCGTCTCGACCTCCGCGAACCTGACAT 

TCGCGGCCGCGGAGAGCACGTGCACCTTCCCCATCGTCCCGGGCCGGACCTT 

AGCGCCGATCGAGAGAACTTCCGCCTCGATCCGGTCGGCGGTCGACAACCCCT 

CCCCGAGGCACATCCCGCGCGTGATCGAGCCCTTCACCCTCAGCCTGGCCCG 

GAACGGAACCCCCGGCCCGGATCCGTCCGTCGATTCCACCTCCAACACCTCCG 

CGCTCCGTCCACCCGGCTGGACTTCGACCCGCCCTTCCTCCAGCGTACCCCGA 

TCCACGATCCCGAACACGTCCACGGTCGTCTCGTCCACCCTCCTCGTGGACTC 

CACCGGCGCCCGCAGCGGGTCCATCTCGGACGGTCGAGGTGGCTCCTCCAGC 

TCGGCCAGCGCGTCGAGCAGCTCTTCCGCCCCTTCCCCCGTCTTCGCGGACAC 

CGGAACGGGTTCCACGACGGCTTCCACACCGAGCAGCTCCAGAAGATCCATCA 

CCTCATCCGCGACCTCGGCCGCCCGATCGCGGCTTACCAGGTCCACCTTGCTC 

ACGACGGGTAGTACTCTCGCCCCGTAGAACGAGACCACGAGCGCGTGGTCGAT 

CGTTCCTGGACACGGTCCCTCGTCGGCCGCGACCACCAGGATCGCGTAATCCG 

CGCTCCAGGCGGACGCCAGCATGTTGCGGATGTAGTCACGATGACCCGGTACG 

TCCACGAACGAGACCGTGGTATCGCCGAGCTCCAGGAACGCGCGTGCGGGCT 

CTATCGTGACCCCCATCTCCCGCTCGTGGGGTAGCCTGTCCAACCACTCACCG 

GTCAGCGCCTTCACGAGCGTGGTCTTTCCGTGGTTGAAATGTCCGCAGACTAC 

CACGTTGACGACACTCACGCCGCCACCCTCCAGTCGCTCCACTCGCCCTTGAG 

CCTCCGGGCGGTTAATCCCGCGAATCGCCTTTTATTTACCACCCCCGAGGGCC 

CGGCTCGTAGCGCCGCGCCCACCACACGGCCAGAAAGCAGCCCGTGAGCAAC 

GCCAGGACCAGCAACCACCTCGGGAAGTAGGAGACCGGGGCCGCCCGGTACT 

CCTGCGCCAGCACCCGTCCGGTCCTCGCGGCGGTCGACCCGGCATCCTTCTCT 

GCACCTCCGGTGACCTTGCCCGCGACACCTATCAAAGACACTCCCGTAGGTTT 

CGCCGACCTCGGGCCGACCACCGCTCCCGTTACCGCCGCGACATGCGATACT 

GTGACCGTGATCCGGGCGACCGCCGGGACCCTCGGCGCCACACGGACGGTCG 

GTCCGAACGTCGGACGCGCCGTCGGAACGGTTGGAGGTACCGCGGTGGCCGT 

TTCGATCGCCTCCGTCGCCATCCGTTCGACGACCTGAGTCTGGAAGGCGCATA 

GTTCGGGGCAGCAGCAGGCTACGGAGGTGATCCAGGATAACACCTCGCGCGG 

GTAGGGGACGCCCAGGTCGGTCGAGATCCTGGCGAGCGAGAACGCGGCCGAG 

GCCAGGGCCGTCGGCACCGACGCCAACCAGTCCGCGTTAGCGCCTACCGCCG 

ACCAGACGGCCGGGAGCACGGCCGCGAGGTCGCGCCGTCCGATCGCGACGTA 

CCCGAGGGTCGCGAAGCGCTTGAGCGAGCGCAGCAAGTACAACGCGCCCGAG 
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ACCCCGAACCGGCGGAGCCCGGCGATGAAGCTCCTGTTGTACAACGTCCTAAG 

CAGGCTCCGCACGAGGTACGCCCGGGTCGAGACCAACGGGCCCGAACCGCGC 

TCGATCTCCCGTAGCGTCTCCTTCAGGCCGCTCGC CGCGC GGAGGAGAGTCTC 

CTTCCACCCGACGAGCCTCGCGAGCCGACCGGCGCTTTTGGCCACGTTCCAGC 

CCGGTTTGAAGGCGCCGAGATCAACCTTCGAGACGTCGAGCGTCCATCCCCTG 

ATGGAATTCTCCCGCAGTAGGTAGTCTAGGAGTGCCCTCGCCGACGCCTCGAG 

GTCCACGGTGCAGCCGCAGCAGAAGAGGTTCGAGTAGTCGTCGTACGAGTCGA 

ACACCTGTAGGACCGCGTCCGAGGTGACGACCGCCAGGGCCAGTGCGAGCGG 

GCAGTGTAAGAACGGTTGCCGCGTCCCCACGAGCTCCGACCGCACGTACGGG 

AGGACCGTGTACGAGAACCCGACGAGCGCCCGGAGCCCCAGGGACTCCACGC 

TGTCGCCCGTGTACATGCCGGCCTCGATCATTGGGAGTACCGGCGCGATGAAC 

TCGCCCGGACACTGCGTGAAGACCGCGACGCCCGCCATCACCGCGACGTTCT 

CCCGCGTCAGCCCCCCGAGGAGCCAGTCGGGGAGCCTCTCTTCCAACGCCTC 

CCGGAGGACCAGATACGTGACGGCCCAATGGAGAAACGGGGCGTTCCGGGAC 

GGCGGAATCCACAGGCCGGTACCGACGGCCACCGACCACAGGAGCTCCGCCA 

GGTTCCACCCGACCAGGTCTCGAAGACCCACGACGACGTAGTCGTTCAGTTCC 

TTCAGTCCCTCGTGCAGCTCACGGAGCGTCCCCAGCGGGTCACGCTCCAGCCT 

CGTCAGAGCGTCGTCGAGGAGCCTCCGGAGGACTCCCGGAACGCACCCTTGA 

TCCCGGAGTCTCTCCTCCGCCTCCTTCAACGACCTCTTGAGCGCCTCGAGCAC 

GTCCCTGAGGGCGTCCCACCGACCCGTACCGTGAGGCCTCGCGGTCGGTGAG 

AGGTACGAGCGCTCGCCCAGTGCCAGGGCGATCCAAGGCTCCGCCGCGACCA 

CATCCAGCATACGACACACGTTGATCAGCGAGAGCGCGGACGGGCTGATCCCC 

TGGAACGTAGCCCCCGACACCAGCAAGAGGACGTCTTTACGGACCCTGGGCAG 

GTCGAGCACCTCGACCCCCACGATCCGGACCGTCCGGAGGTCGAACGTCAACT 

CGCCCACGACGACTACCCTCTCCCCGACGCGCAGGTTCACCGGGTACCGGAA 

CGCGACCGTGATGCTCGCGCTCGGGTCGTACTCGGACCGGAGGACTACGGTG 

TGATCGTCCAGGATCCGCGCCACGATCCCGCTCACGCACGCGCTCGTACCTCC 

GCACACAGTGGGCATGGCGACGAGGTCGGCCACGTCCACGACGTCCTCCTCA 

CTGTACGATATCACGAGGTCCGAGCACAACAGGCGCACGTTCTCGGCTTCGAA 

GTCAGGAATTCCGAGCACGACGAGCTCTTGACCGACGCTCACCCGGGTCCCTT 

CCGGGAGTACTACCTCCACGTGGGCCGTCCCGTCGTCCACGACGACCGTGGG 

CCTATTACCGAGGTACCGGACCTCCGTGATCCGACCGCGGATCAGGAGGGTCT 

GGACTGGCACGTTCGGGTGTCGGACGTGCACGAGCGGCAGCTCCCAGGGAAG 

GACACCGATCACCTCGCCGGTGAGGTTCGTTCCGTACGAGGCCCGACCGGTC 

GTCGTGGGAACGTAGCTCCGGAAGGAAGTCTTCACCGGCACGTACCCGAGCAG 

TTCCAGTGCCAGCGCGTACTGGAGGCCGCCCGTGGCCAGGTCGGTCGGACCC 

ATCACCGTCATCACGCGGTCTTCCGCGTGCCGGTACAGCTCGGTCGCGATCAC 

CGACGACACGGACACGGCGACCTCGTCCGGGAACCTCCGCACGTCGTAGGCG 

CAGGTGTTCCTCCCGGTCGGGGCGACGTAGACGTACCGGAGCGGGGAGCCAC 

CGAACCCCGGGCGCACGTACTCCGCGCGCAGCGCCCTGAGGAGGTTCTCGAT 

CTCGTACCGGGCGCTGAGCAGGAACCGCTCGAGCACCTCGCGGGCCAGGCGC 

GAGATCCGGTCACCCTGTCTCCCCGTCCATACGGCCTCCCAGTCGACGTCCAC 

CTCCTCCCACAGCGCCCGTCGTAGTGCGAACTCGACCATGCACTCGAGTGACT 

TAAACGGGTCCTCGGGGTCGATCGAGGGCAGACCGTACACGTGTAATCCGCAC 

ATCCCCGACTCCTCCTCGACCTCCCGTAAGTACTCGTACAACAGCTCCGCACAC 

CGGTCGAAGTTCCGCTCGAACTTCTCCCATTCGTCGGTCACCACCAGGTACAC 

GCCGGTCTCGCGGACGAGCTCGAGGATCGCGTCTCGGAGTGCGGGGGATCGT 

GACTGGAGGTACTTCTCAAGCGCCTCGATCAATCGCTCTACCTCAGGATCGAAC 

TGGACCTCGTTCCTGGGCGCTGGGAAGTGACCGAGGACGATCGCGCCGAGCC 

GACGCCTGGCCGTGAGGCAACCGGTCGGATCCCCCACGTGGTACAGGCAGAC 

TATCGGCGTCCCGTTCGCCAGGACGATCGGAAACTCCCAGCCGAGGGGGAGG 

ATGGGTTTCATGGGCGTCCACTCGAGTCGACCCCTACCACCTACGCGGACCAC 
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CGCGTCCGCGTCGAACTTCCGCGTGAGGTAGTACCAGAACGCCAGATAGAGAT 

GCGTGGGTGGGAGGACACTCGCCCGGAGCTCGGTCTCGGATTTCATCCGCAA 

CAGGGGCGGTTCCGGGAGTACGATAACGTTTCCGAATTTCATTCCCGGTATCG 

GGAACGCGCGAGTCCCGTCCACGGTCCTCAGGAACGGGGACTCCTCGGGCGG 

ACCCCACCCGAAGAGTCCACCCAACTCGTCCAACCGACCCCTCCACTCCTCCC 

ACAACCCGTCCAACTCGCGCAGGACGGGCTCCTTATCCACCCGCTCGCCCCGG 

GACACCCGCACCAACAGGTCCGTCACCCTCGCGAAGACCTCCCGTAACTTCCT 

CACCAGGGCCTCCCGGGTCGCGTCGTCGAGGTTCATCAGGTGTAAGCACGAGA 

TCACGGTATCCATCAGTGCCTCCATCCTTACCCGGAGGAACTCGAGGTAGCGTT 

TGTCGGGAGGTAATTCTTCGGGGTTGGCCCGCTCGACGAGGTATCGGAGGTAC 

CCGAGTATCCCCCGTTCTACGTACAATCGCGTGGGTTCGGGGAGGGAGCGGTA 

CCACTCGAGGTACTCGTCGAGGGTGACCTTGTCGAGGAGTAGCAACTCGACCT 

CGTGCGCCCGACCACCCGCCCGCTCGACGAACCGGTTCAAACCAGTCTTGAGC 

GGTGGCGTTCTCACGTACGGACCCACGTGATAGGCCCTGAACAGGTATTCGCG 

CCAGAACCGGTCCGAAAGCTCAAGCAGTACGTTCAGGGCCTCGCGGAAGATCT 

CAATCGCCTGCCGGAAATTACCTCGCTCGAGAAGTTCCCACGCCTCTCGGTCC 

AACTCGATGACCCGGCGCAGCACCTCGTCCCACGGTGTGTGGACCGAGTACCC 

GTCCTCGCGCAACCAAGCCAGAAGGTGTAACACGCTCGCGGGCACGTCCAGCT 

GGTCCGCCACCGCCACGAAGTCCCGGCCGGACGTGTCGACPCCGTACACGAG 

GGCCACTCTCTTCTCACGGTTCGGAGCCTCCCGCAACCGGCGCAGCTTCTCGA 

CCAGGCGGACGACGGCATCGATCGTCTCCTCGATCGGTTTGCCTCTGACCACC 

AGGACGCCACCGGGGACGTGTCGGGCGAGCCCCGGTGGTAGCCTGACGACG 

CGCGACGTCCCGACGAGGAACAGACCTAGGAAGCCGAGGTTCTCGGGTGCGA 

TCACGTTGAACACCATGTAATGGTCGGCGGCGCGTTCGGACATGTACAGGCAT 

TCCCACTGCAACCTCGTCATGCCCATGTGGTTGCTGTCCAGCCCGATCACCGG 

GACGTTCAACCGTTCGAACAGTCTCACGAGCCGGCTGTCGGGGCCATAGTACC 

GCATCATGCTGTGGTTGACGGCCCACATGATGCAGACGGTGTGTTCCTCTTTGA 

CCAGCGGTTCCAAGGCCCCGAGGAAGTCTTCGGGCAGCATGTACAGAGCGTC 

GTAGTGCAGGGCGATGGGTACCACGTTGTACCCGCGCTCGTGGAGCTTCTCCG 

CCAGCACGCGCAGCCAATCGAGGTAGCCGAGGTACCGACCCAGGAGGTTGGA 

TGAGTCGAAGACGATGAACACCGTCGGGGCTCCAGGGGTGTAGAAACCTCTCG 

ACTCACCCAGTCTCCGGTAGCGGTCGAAGATCTCGCGGAGCCTGGGAAGGACC 

TCGCCGCGGATAAGCTCCACGAACCACCGCGGGTACACGGTGATCCCGTGGTA 

GCTGGACAGTACCTCGCCGTGTGGGAACTCGCGCTGGTACCTCAGGATCACGA 

TCGGGTCGACGGGACGATCGTAGGAGACCACGGTATCGGTGAGCGGGTCGTA 

CAGGGATAGCAGACCGTCGAGGTAGAATGCCCGGGGCGGCTCTCCACCACCT 

ACGTACCTGAAGAACTGGACGAGGTTACGCTCGGAGAGCGTGGTTAGGAATAG 

ATAGAGGGGAACCTCGGCACCTCCGACGTTCATCACCCGATCCGCCAGTGGTA 

CCATCTCGGCCTTGGTCGAACCGGTCGGGATGTTGATGCCGTTCTGATACACG 

TAGAAGGGGACACCGCGCGACAGAGCCTCGGCGAGAGCCGCGTACTCCGGCG 

CCGAGTACGGGTCCAGCGAGGTCAGTCCCGACGAGCGATACAGCACCACGGC 

CGAGGCATTCCGGATGCGCTCGCAGGTCTCCTTCCTCACCTCCTCGAGGTTCG 

CACCGACGATGAGGGAGTCGTACGAACGCGAGTCGATGACGAAGAAGTCCACC 

CCGGACTTCGATAACGGTTCGATGAACTGGCCGGCGTAACGGGATATCACCAC 

TATCTCACCGCAGGAAACCGGTGCGAACGACGTCAAGGCTGGGAGTAATAATG 

AGAGAACTAGAAGGGGACGTGGCACCGGAGGAACCCCCTCAGCGGCGTCGGG 

TCAGGAGCGACGCCGCGAGCGCCAGTGCCACGACTGCCGGAGTCACCGGGAA 

GATCTTCCGCTTCTTCACTACGCCCTTGCCGACGCCCAGCTTCTCGGCCAGCG 

CGAAAGCCGCCAGCGCGTACGAGGTCGCCAGTGTCTGGCTCCGGTAGCGCAG 

CTCCGGGCTCCAGACGCTCCGGATGAAGTACCAGTAGAACGGTAGCCTCAGGC 

GTTTGGCCTCCAGGTACTGACCGTGCAGTACCTCCAGCGCCTTCACGATCGCC 

TCATGGTTCGGGTCGATGAGACCCAACTTCGCGCACCTGAGCAGCGCGACCAG 
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CGCGGAGGCCGTGCTACCGTAGTCCGGCGGGTACTCGCTCAGCGATCCGCGG 

CCCCACATGCCCGTCTCCGGGTCCCGGAGCGAGAGCAGGTAGTCGATCGCTTT 

CTTGAGCGCGTTCTTCACGCGCTCGACCAGGTCCTTCAGCTCGTCCTCCTTGCC 

CGCCCGCTGCACGGCCTCGAGCCAGTCGCAGAGGGCGATCATGGCACGACAG 

TGTCCGGTCGTGTACAGCGGGTACGGACAACCCGTGTCCCGCGGGTCGGTGT 

AGAAGTTGCCCTTCTCGTCCTGGTTGTTCAGGAACCACTCAACGACCTTCAGGA 

TCAGCTCGTCGTCCGGAGACGTTCCGGCCGCCAGCAGCATCCGGAGGCAGTA 

CGAGGTCACGTCCGTGATACCGTGAGCACCACCCGGACGGTCCGGGTAGTCG 

ATCCAGCAGTAGCCCTTGTCCTCCTTCTGCAGGTTCGGACCCTCACGGAGCCA 

GTTGATCACCTTCTCGAGGAACGGCTTGTACTCGTTCCACTTGTCGTCCGGGAC 

GATGCCCGCCTGTCTAGCTCGGAAAAACGGCAGCGCGAACTTTGCCGTCAGCC 

CGGCG CTCGG GATCTCCTTACCGTCCTTG ATCCTGG CCCAATAAGCCCACTCTC 

CGTTGGGGTCCTCCTTACGCTGGTACTTACCCTTCACGTTCCACATGTACTGGA 

GCGCCTTCAGGACCATGTCCTTGTCGACGGGGTACCCTACCTCGACCGCCGTC 

AGCAGGGTGTCCATGACCACGTATGTGTGCAGGTTCGGCAGGCAGTAGTACGT 

AACGTCCGACTTGTACGACATCGGGAACGCGCCGACGTCCTCCGGCTTTACCT 

CGTAGGTCGCCTTTTGTCCACTGCGGTCCTTGTACTCGATCACCTTGCCCACGT 

CCTCCTCGGTGTACTGCTGCGACTTCAGCCAGTCGTGGGCGGCCCTGGCGCAC 

TCCTGGATCTGCTCGGCCGTGATGGCAGATCCCGGGGCGGTCGAGAGGGCCA 

CGGTGACAAGGGCGAGTACTAACGGTCTGAGAATTCCCATGTAGTATTACCCTC 

ACTCGCTCCCATGTTATTACCAAATAAATTTTATCGACTTATGTCCTATCTCGTAC 

TAATCTCCATATGATACCCGCTGTCATAAGTAATAGTAATATCGCCGCGGAAACA 

GCGCCGAGACTCGGATGGCAGGACGCCTCGAAGATACCGGTAGAGACGACCG 

GCACCCCGATGGTATCCGCGGCGTACCCGGCCGCGACCGCGCAGAGGGTGAT 

TCCGACCAAGTAAGCCGCGACGATCCTTCCTCCCAGGAACCGTAGGATAACGG 

ATAGCGTGGCTACGTTGGTCCCGGGTCCGGCCACGGTGAACGTCAGCATCGAA 

CCTACGGAGGCTCCTTTCGCCACCAGTGCGGCGGCTATGGGGATCGCGGCGA 

CCGAACACACGTAGAGCGGTAGACTTATCAGAGCGGCGAGGACGGGCCCGAG 

GAAACCTTCGAGGTATCGTACCGCCGGACTCGGCACCCATAGCTCCAGTAGGA 

CGGAGGCCGCCAATCCTATCAGAAGCCACGGCCCTACGGTGCCCGATAGCTCC 

AGAAGCTCACGTGGGAAGTCCTTGAAGGAACGTCCCCGATAGCACGGTCCGTG 

TTCTCCGCACGATGGGAGTTCTTCCGTCTCCTCGCTTCGATCCTTCAGAGTGAG 

CTCGGCCAGATAACCGACTATCACGGCCGCGACTACCGCGGTCAGCACCTTGG 

CCGCCGTGAAGTACGGTCCGAGCAGCGCGTAGGCCAGCAGTAGGGAGTTCAC 

GTCGGTTTGCGGGGTAGCCACGATGAAGGCGATGACGGGGCCTACACCGGCC 

CCACGGTTCTTGGCTGCTATCGCGAGCGGGAGCACCGAACACGAGCAGAGGG 

GGAGTGGAACTCCGAGGAGCGTCGCGATTATGCAAGCCTTGAGGCCACCACGC 

AGATGACGGGCGAGGTAGCGTTCGGGGACCATCGATTGCAGTGCGGCCCCTA 

ACACGAGACCGATGAGTAGGTACGGAGAAATCTCCGTCAAAAGGCCCACGAAC 

GCTCCGAGAGGATCCAAGCGCCGTCCCCCCGACAGTCGGTGGTTCCGAAGCG 

TACATACAAGGTGGGGGCCGGTGTGGAATTCGTTACGATAATTGTAACAATAGC 

GAAAAGCGGGGAAGGAGGAAGCTACTTCTCCACGATGGTTTCCTCCACCTCCA 

TCCCGAAGTGACGGCCCTTACCTTCCTCGGTCTCCACGTACGCGAGCACCTTG 

TCACCCGGCTTGAGGTCGACCACGGACACCGGCTCACCGTCCTCGCGTACCAG 

GTGAATGGTCTCGGCGTTCTGAACTATGGTCTGAATCTCCACACCTTCGTACTC 

CGCGCGGATGAGCATCAGCGGTCTCCGTTCGATCTTCAGTCGGCCCACCACCG 

CGGCCCTCGTACGTCCTTCCGTGTCGACTATCAGGACCTCATCGCCGGGTCTC 

AGCTCGGCCAGGTACTTCGTCTTCCCACCGGGCACGCGGATGTAGGCGTGGAC 

CGGACCGGCGTTCACCCGGAAGGGTCGCGGCTCGACGTACGGGTTCTCGAGG 

CTCTCGCTATGAATGAGGAACATCCCGCGGGAGGTCGATCCTACGAGCATTCC 

CTCGCCCTCGGACATGAGCGAGCAGGTGTCCACGCAGACCCTGTCGCCCTTAC 

CTATCGGTTTGACTTCCTTCACCTCGACCGCGACGAGCTCGAATCGCTCGGCTG 
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CG G CCCGCTCCGCGATCTCCGCG GTCTTCTTGATCTCGGACG GATCG ATACG C 

TCCGCGTCGAGCAGGACGCCGTCCGAACCCACCTCGAGCGTCTCGAAGGCTAT 

ACGTGCCTCCTCGGCGTCCCGAGCTCCGGCGATGAGCTGCGTCTTCTCACCCT 

GAAGTTCCGCGATGAGGTTCTCCAGTGGGATGATCTTCCAGTCACGGCCGATC 

GCGATCACGTAGTCGGGACCCACGTTCTTCGCGATCTCCGCGGCGAAGCGCTC 

GTAAGGCTTGTCCAGGATCTCGACGTACTCGGCGACCTCGAACCCGCGATCCC 

GCGCCTTCTCGATGAGCGCGGCGTCGATAGACTCGGATATGTCGTCCGGCAGG 

TCGATAGAACCGTCTCCCTCGCCACCCTTGCCCACGATCACCACGTCGGCGTC 

GATGGCGTCCAGCTCCTCAAGGGCTAGGTCGGGAGAGCCCGGAGACTCCGGC 

ATCAGCGGCACCGCGACCTTAACGTTCCCGAGCTCCTTCACGCGCTCTACGTC 

CTCGGGTAGGCAAACTATCACGTCGACACCGGCTTCGATCGATTCCGTGACGT 

AGGGCTTCTTCTCGTTCCACTCGCCCTCGAACGCCACCGAGACCCAGACCTGC 

TTGGGCCGCATCTCGACTTACACCCGCTCCAGCTCCTTCATCGCTTCCTCCACT 

TCCGCGTCTTCATGTATGATCCTCGCGATGGCACGGGTCATTGCCTCACGCATG 

CGTGGGGACTTGTGCGCGAAGATATTACGACCGATGGCAGCACCGGCCGCTCC 

CGCCTCGATGGCGCCCTTAACCATCTCGAGGACTTCCTTTGGTGTCTCCGCCTT 

CGGACCTCCCGCGATCACCACCGGCACCGGACAACCCTTCACGACCTCACGGA 

AGGAGTCCGGGTCGCCCGTGTAGTTGGTCTTTACGATGTCCGCACCGAGCTCG 

GCGCCTACCCTGGCGGCGTGCTTGACGTACTCTACGTCGAACTCGTCCTCGAC 

CTTCGGACCTCGCGGGTACATCATCGCGACCAGGGGCATACCCCAATCCGAGC 

ACCGGGCGGCGATCTCACCCAGCTTCTTGAGCATTTGAGGCTCGTCCTCCGCA 

CCCACGTTCACGTGCACGCTGACGGCGTCCGCACCGAGCCTTATGGCTTCCTC 

TACCCGGGACACCAGGACCTTGTTGTTCGGGTCGGGTCCCAACTCGGTGCTGG 

CGGATAGGTGGATGATCAGACCGACGTCCCGTCCGTAACCCCGATGACCCGCT 

CTGACCATACCCTTGTGGAGGAGGACGGCGTTAGCCCCACCTCGAGCCACGGC 

GTCGACGGTCTCCTCTAGATCCTCGAGACCCGTGATCGGACCCAGGGTCACCC 

CGTGGTCCATCGGTACGATCAGGGTGCGTCCGGTCTCGCGGTTCATTATCCGC 

TCCATCCGGATCTGCTTACCGATATGCACCAATCCGGATCACCCCTCCTCGAGC 

TTCCGGGCCAGGGACTGGTAGCGTTTGGAAATGTCCTCGAACTCCCGATTGAG 

CTCGGACAAACGTCGGGATATCTTCGAGATGCGCGCGGGAGCGTCCTCGGTGA 

GCACGGCCCCCTTCTTCGAGGGGCGTATGATCCCTCCCTCCTCCAACACGCGG 

AGCGAGTACCTGACCTTATGCCACTCCATCCCGGTCACATCCGAGATCCGACC 

GATCCCGATGGGTTGATGCTCGGCCACGACCTCCAGGACTTGGACGTGCCGGC 

GCAGGGTTTCCAGCGCCTCCCTGAGCGACCGCAGCACCCGCGGACCATCCCC 

TGCTCTGGGCTGTCAAGTGTCACGATTGTGACTACTTAAAATTTCCCGTCGGCA 

ATTCGAACGGCTTTACCTCCACCCCCGCGTCGGTCTTCTTGGCACGCTCGTACG 

CCAACGCCCCGACGGCCACGTCGAGAATGGCGATTCCGGTCGAATCGAACACG 

GTCAACTCCGAGGAATCGACCTCGGTCTCTCCCCTCACCACATCCGAGAGTTC 

GATGAGTTCCTCCGGGTTCAGCTCGCCCCGCTCCACGGGTTGGCTCACGTCTC 

CCGATTCGACGCACTGCTCGCGGTCGTCGACCACGACCACCGCGCGCTTCAAC 

AGCTCGGTCTTCACCTCCTGCTTCTCCGGAGCGTCCGCACCGATAGCGTTCAC 

GTGGACGTCCTCCGGAACGTCCTCAGAGCCTAGGTAGGGCTCGGTGGCGGGG 

GTGCATGTGCAGACGACGTCGACGTCCAGCCCCGAGAAGTCCAAATTGTCGAG 

TACCTTGGCGTCGACACCGAGGTCTCGCTCGACCCATTCGGCGAGCCTTCGAG 

CCGCCTCACGTGCCTGGTCGTACACGAACACTGCCTCAAGGTCGAAGACCTCC 

GCATGCGTGAGGAGCTGGTACCTCCCTTGTACTCCCGCACCGACGATTCCGAC 

CGTCCGCACGTCTTCGGCTAGGTACTTCGATGCTACCGCCCCGGCCGCTCCCG 

TCCTCAGCGATGTGATCTCCGTCGCGCTGACCAGACAAAGTGGCCTCCCCGTT 

TCCGGCTCGATCAAGCACATGACCGCCATGACCGTGGGTAAGCCGCGATCGGG 

ATTGTCGGGATGTGAGTTGACGATTTTGACGCCTGCCACACCCAGCTCTGACAG 

ATAAG CGGG CATCACTCTGAAGTCG CCG CCTTCCAGCGGTACG ATAGTCTTCG 

GTGGCATCTCGCACTCGGGCTTGATCCGAAACGTCTCCTCGACACGTTCGACG 
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ACTTCTCTCACGTCGAGAAGCGCTCTGACGTGATCTTCCGAAAGGAACAGCATG 

GTAGCCCCGGTAACGTAAAGACTCGATCATGCCTGGAAATCGTTTTCCGGAGTG 

CTTTGCTCGAAAGTTCGCGGTGGTTCGGGGATAGCGCTCCATCA 

ACGGCGTCACCGGGCTGCGGTGGCTGGTCCTGTACGTGCATTGATGTAGTCGC 

GATCAGCACCCTCGTTTAACCACTAGTAGAGGGGTAGTCACTAC"rcGACTCCCT 

GTATTTCACGATCACCGTGATGAGCTCAGGCTACGGGACCCTCGTTCCCCG^CA 

CGGAGGCCGGTAAACTGTGGACGATGACGGTCACACTGTTGGGCGCCGGCGC 

CATGTGATGGCTCGTCCTCGCCGCGGTCGAAATCGGTGTGAGAGGCGGACTTC 

GCGAGTTCCTATACGATATCGACCAAAGGAGGTGGTTACGGGCCGTGAGGGAT 

CACGTCGTAGTGTGCGGGTTCGGACGCGTAGGGGCCCAGGCTGCCGGGCGGC 

TCCGCGCCCACGGGTTCGATGTAGTCGTGGTCGACACCAGCAAGGAGCGCGT 

GGAACGGGCGAGGCGTGAGGGGTTCGGTGTTCCCTACGGTCGAGGGGAACCT 

CACCGACCGTCGGACGCTGGAGCGTGCGGGTGTGGACAGGGCCAGG^CGTG 

GTGGTTTGTACGGACTCGGACGAGACCAACGTGTACGTGACGCTGTTGGTCCG 

CAAGCTCAACCCCGACGCCCGGGTGATCGCTGTGGCCCGGGACCCGGAGAAC 

GCCGATCTCCTCCCACATGCGGGGGCCGATGAGGTGGTCGACGCCTACCGGG 

TCGCGGGCGAGGAGGCCGTGGAACGTGTGCTGGCCGAACACTCGTTCACTGT 

GACTGTCAGGCACGATCTCGATGAGGTGGAGAAGGAGTGGCGCACGATCGCG 

TCGAGAACGGCGGTACGATCTTGGACGTACGTTTCCACGTCCCCGAGTCACCG 

GAGGAACCCATAGTGAAGGAGCTTCCGGTAGAGTCGCCCGAGGATCTCCAGCG 

TCGGAAGGAGTTACTAGGAACCTCGGAGGAGTTCAGGTCGATGGCGGAGGCC 

CTTCACGAGCTGTGTCGAGGGGCACATTCACACAGGGTGTTCGTCGCGGACCC 

GAGCGATAAAGAGAGGATCGTGAAGGAACTCGAGAAGCTGGGCTTCCTGATCG 

GCGTCGACCTGTCCCACGAGGAGGTATTGGACCGGACCTTTCGGAACTAAACC 

GGCGGTGCCAGCGCCAGTTCCCGTCTCTTCTTGAACACACCCAGGAGTTCGAA 

GATGACGACACCGAGCGTCGTCGCCAAGCCCACACCGGACACCAAAAAACCCG 

CAGGTCCCGCCTCTGAGGATCGTGCGATCGGTGCGAGCGACCACGAGATCCC 

CTTCGGGCCCAGAAGCACGTAGGCCTCCAGTCCGTACGACTTCAGCGAGAAGG 

GGAACATCGCGGGAACACCGGTCCCCGCCCCTTTCATCCCGGCTAAAGCGTCA 

CAAAGTAGGTGAAACGTGTACAGGGCCAGAACGAGCCCCGTCCTCAGCCCGGC 

CGCGTACGCGGTGGCTACACCCGCCAGCAACGCGACGGGTGAGTGGAGTATC 

CACCGATACCGAAGGAGGTGATCGAGGTCGATCGCCACGTTTATTCCAAAGGC 

GTACATCAAGGACGTGCGGACGGGGTACCCGGCCGCCCGTGCCAGTGCGTAC 

GAAGCCGCCACATGGAACACGGGGTCCAAGGGAACTCCCCCGAGGGGTTCGT 

GACTTGTCGGCGATCATGTTCGTCGGTACGGCCTCGAACTCCGGTAAGTCGTT 

CTTGGCGGCGGTTACATGCGCCTACCTGCGTCAGCGTGGCGTAGACGTGGCTC 

CGTTCAAATCCCAGAACATGTCGCTGAACTCGTGTGTGGCCAAGGAGAACGGA 

GAAATCGCCGTCGCCCAGGCGTTCCAGGCCGCGATGGCCGGTCAGGAACCAT 

CGATTCACCATAACCCCGTGCTCCTCAAGCCCAAGGGGGAGCTCCGCTCGGAA 

GTCATCGTCCACGGGAAGCCCATCGGGACGATGTCGTACCGCGAGTACCGGG 

AGATCGTCTTCGAAGATCCCTGGCAGGCCGTCTTGGAATCCGCGGAAATCCTCT 

CGGAGGAGCACGAGGTCATCGTCGCCGAGGGGGCGGGGTCACCCGCGGAGA 

TCAACGTCCTGGACACCGATATCGCGAACCTTCGGGTGGCCGAAGCCCTGGGC 

GCGGACGTGATCCTGGTCGCGGACATCAGTAGGGGTGGAGCCTTCGCGGCCG 

TCTACGGCACGATCGAGCTCTTACCGGAGCGATGGCGACGACTGATCAAGGGC 

TTCCTGTTCAACAAGTTCCTCGGCGATGAGTCCCTCCTCGAGCCGGGGATCAA 

GGAGCTGGAGCGCCGCTTGGGCGTACGTTACCTCGGCACAGTGCGTCACGTC 

GGGGACTTCTGGATGCCTTGGGAAGACTCGGAGGCACTCGACACCCACTCCCC 

CGGGCGCGGTTCCGTACGGATCGCGGTCATCAGGTTGCCCCGAATTTCCAACT 

TCACCGACTTCGAGGCCCTCGCGATGGAGCCGGACGTGAGGGTGGAGTTCGT 

GGACCCCAGGGACAACCTCCCGGAGGATGCGGACGCGGTGATCCTCCCCGGC 

ACCCGCACCACCATCTCCGACCTCGAAGAACTTCGAAAACGCGGGATGGACGA 
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GGAGGTAGTTCAGGCGGCCGATGAGGGTACTGTGGTGCTGGGGGTGTGCGGC 

GGGTACCAGATGCTCGGCAGGGAGCTCGTCGACGAGTCGGGGGGCGAGCTCG 

ACCCGGGGGAGTCGGTCCCGGGGCTCGGACTTCTCGACGCCGTGACCGTGTT 

CCCGAGCGACGCCGGCAAGGTGACGGTGCGATCGGAGGGAGTCGTGAACCAT 

CCGCACCTCCGCGGCATCCGCGTGGAGGGGTTCGAGATCCATGAGGGACGGA 

CGTACACCGACGAACCCCACTTGGTCCGTTTACGATCAGGGTACGGAAACAGA 

GGCTGTTTTCTCGATGGAGCATACCGCACCGATCGGCCTGTTCTCGGGACCTA 

CTTACACGGGATATTCTTCAACCGGCGCTTCCGCCACGAGTTCCTCAGATGGGT 

ATCCGGGGGTAGGTGGAAGCCCCCCGAGCGGGACGTAGTTCGAGAGGCGGTG 

AAGCGGAACCTTCAGGTCGCCCTAGAGATCGTCGAATCGACGGATCTTCCGGA 

GCTCCTGGGGGAATAAGGGTGGATCTCGATCGGTTGAAGGTAAGTTCCTTCGA 

GCGCGTAACCCGACCTATCGAGCCGAAGGATTCGGGTCTGATCACGGAACGAC 

TGGGGTTACTCCCGGGCCATCGCGTGTTCGAATCGGGCGTCGGATCCGGGTTC 

CTCACGGCCTCCATGGCCCGGATAGTCTACCCCGAGGGTGAGGTAGTCGGGAT 

CGAGATCGATACCAGGAAGCTCGAGAAGGCCCGGGAGAACCTCGAGCAGCTG 

GGGAAAGTCTACGAAAAGAGCGTGACGTTGAAGCACGGTGACGCTCGGGAGTA 

CCTCGAAGGACTGGAAGACGAGTTCGATGCGATGGTGTTGGACCTACCCGAGC 

CCGACCGCGTACTGGAAGTGGGATTGGACGCCCTTAAATCGAACGG GAAG GTC 

GCGGTGTTCTGCCCGTTTTTCGAGCAGGTGAGGGCCGTCTGGCAGGTTTTGGA 

GGATCGATGCACCTGGCTGGAAGCCGTCGAACTGATCGAGCGAAAACTCCAGG 

TGGAAAAGCGTGGGATTCGACCCGGTCGTACCCTGGGTCACACGGGGTTCATA 

GTCTTCGGTAGGGTCTGATTCCTCATCTCGGGACGGTCCACCAGTTCTCCTGGC 

CTTTTCATGAGCCATAATCAGTCGGGATGTTCGAGGTGGGGAAGTGGGTCAGA 

ACCGCACGCCCGCGAGTCTCAGCACCTCCTCTTCTTCGAGCGGTTGAGGTACG 

ACACCTTCCGTCTCGAGCATCCTGTGCGCAAGCTCGCGGAACGCCTCTGCCGC 

GTCCGAATCCGGAAACTCCCTGATCACGGTACGGTACCGCGACTCAGCCTTCC 

GCACCTCTTCCATGTAAAACAGATCGTAAATCAGCTCGGCTCGGATTCGCCGGC 

AGAACTCGGTCACCACTCTAGAATCCGAGTCTCGGGAGCGCCGGTTATGGATA 

ACCCCACCGAGTTTCGCGCCCCCTCGATCGGCGTACTCGGCGATCCCGCGGC 

AGATGTTGTTGGCGGCGTATAGGGACATCGGTTCACTGGATGTAACCACGAAAA 

CGGTATCCGCGTAGCCTCGGCGGATCGGTAGGGCGAATCCACCGCACACCAC 

GTCACCGAGCACGTCGAAGATCACCACGTCGACGTCCTCGAACGCCCCCATTC 

TAGTCAACATCTCGAGGGCCTTCAGCACACCGCGCCCCGCGCATCCGACCCCG 

GGCTTCGGCCCACCGGACTCGACGCACAAGACCCCGAAATCACCTTCGACGAT 

GATGTCCTCGAGCTTCAGGCCTTCCCCTTTCCTCCGATACTCGTGCATCACCGT 

GGGAATCCTACGTCCAGCGAGCGTCAGGGTCGAGTCCGCCTTTGGATCACATC 

CTACCAGCATGACCCGATAACCTTCCTCGGCCAGGGCTGCGGCCA CGTTC GCC 

GCGATCGTGGATTTCCCTATCCCGCCCTTCCCGTAGACGGCGATCCTTTTCAAG 

CGCTGTCGCCCCACGATCCGGGGTGAGATTCGTGAGGAAGGAAATCACCGTGG 

TCGTAGTGATCGCCGTTATAGTCCTCCCGGCGGCCGGGTACTACGAGGTCAAC 

TACGGACGGGGCTCGGTCGAACGGCCCGTGGTGACTTACGGGGAAACTACGT 

GGAGGACTGAGCTTCCCACCGCGGTGGAACTGTTTAAGGAGGTCGGGGTTGAT 

CCGACGAGGTTCCACAGGACGATCGTGACGGCCGAAGAAACCAACCGAGTGG 

CGGCGGAGGTCACCGGACGTAGGTACACTCCCTCCCAGATATACAGCTGTGCC 

ACTGTCACACCGTACGACGAGCCACCGCGGCGCTATCAGGAGGTCGAGGGGT 

ACCGCATCTACGTGGGCCCCGAGATCACGGTGTGTAAACCGGAGACCTACGCC 

GAAGCCCTGGCGTCGATAGGCGCACCTCCCTGCTGCGTGACCATCCGTAGCCC 

CGTTCGGGCCACGGGCGAGGCGGCCCTCGCCGGAGTGTACAAGGCTATGAGG 

GAGGCTGGTGTGGAGATCACCGACCGCGACGCCAGGTTCTCCCAGGCGGTGC 

TCGAAGCCGTGAAGGGGGCCGGGGACGATCCTCGAAGGCGGGCGGCGGCCG 

TGACTGTGGTCGTAGTGTGCGTGTTCCGAGGTGCCGACGATCCGCAGAAGGCG 

AGAGACGTTCAGGACGAGGTCGAGAACGTCTACGGGGTGAACCTACCGCCCGA 
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GACCGCGGTTCACGCCGCACAGGCGGCGAAGTTGGCCGAGGAAGGGGCGGA 

GTACTCCTGGTGGTGGCTCTTCAAGAGACTCCTGGCGTACTGGATCTGACCTCC 

CCGTCCCGAAGGACGACACCTTTAGGGCTTCGCAAGGACAACGTGAGCTCACC 

AGGAAGAAACAAAGAAAAAAGTGTTTAAGAGACAGTTTTGGAGTGAATCCCCAG 

GGGTAACCGATGGCAAAGTACGAACCGGTCATACCGGAGCTCGAGGTGAATCC 

TGAGGGGGAAGTGAGCAAGATAGCGGAGTTCCTCCGGGGGAAGTTCGAGGAG 

GCCGGTCGGGAGATCGCGGTAGTGGGTTTGAGCGGCGGAGTCGACTCATCTA 

CGACCCTCGGACTCGCGGTCGAGGCGCTAGGCCGGGAGAACGTGGTAGCGCT 

GATACTACCGGAGCGTGACACCCCAGAGGAGGACGTTGAAGACGCCGTGGAA 

GCCGCGGAACGGTTCGGTGTCGAGTACCACGTCCACGACATCACCGAGGTCCT 

GCGAGCCTTCGGCACCGGTTCATATGTCCCCTGTCACCCGTTCAGCCGCAAGA 

GCGACGCTAACCTCAAACCGCGGGTCCGTATGTGCGTACTGTATTATTTCGCGA 

ACGAGCTCGACGGTCTCGTCCTGGGTACCGGCAACCGTACGGAGTGGCTCAC 

GGGGTACTTCACCCTGCACGGAGACGGCGCCTGCGACGTGGCCCCGATCAGG 

CACCTTTACAAGACGCAGGTTTACGTGATAGCCGAGCATCTCGGCGTGCCGGA 

GCGCATCGTGGAGGAGAAGGAACCCTCGGCGCGGCTCTGGCCCGGCCAGACC 

GATGAGGGTGAACTCGGGATCGATTACCCCACGCTCGATGCCCTCCTGTACGC 

GCTCGTCGACGAGGGTCTAGGGCCTCGGAAGGCCGTCGATTGGCTCGGGGAG 

CGGGGCGTAGAGGCGACGGAGGAGGACGCCGAAAAGGTCCTGGACCTTGTGC 

GAAGTTCCTCGTTCAAGCGACGGCCGGCTCCTGGTCTGGACTTGCCCGAGCCC 

GAGGATCCTGCGATGTCGGGGTGAAGAGGGAGTTCGAGCCGTATGGAGAAGG 

TAGTCCTAGAGTTCGGATGTGAGTTCGGCGCGCGCCTATGGGTAATCCAGCAG 

GTGATCTGCATCCTCGTTTCATCACTAGTGATACCCATACTCGCCCACCACACG 

GTCCGCGCCGTGCGACGCCACGACCTCGACTGTGCGCTGGCCAGCTTCGGGA 

TGCTCCTACTGATACTGGCCGCCGGCGTAATCACCCCTCTGAACACCCTCCTCC 

ACCTTTATTCTCCTCCCCGCATCAAGTGGGGCATCATCCTCTGGACGTACATCG 

GATCGCTCGGAGCAGGGATGGTGACGTTCGGCATGGGTATGTTCAAAGTCCTC 

ACCAGACGGCCCGCCGCCCCGTTCGGGGGCGAGAGGAGTTGATCGGCGCACT 

TCTCGCGTCTCACAGCTACCCAACAGCCGTGACCTGGGATATTCTCGCAGAAAT 

AGCCGAGATACTCCCATCTTCGATCACGATCTCATGTACGGATCCAGACATTTG 

GGAATTCTGCATCGAGCTCAGGGATCACGTCGAATTCTTGGATGTGGAAGAGGT 

GGATTCACTCGATCCTACCACCGTCGTCGCACTCGCGGAGGAAGAGGCGCACA 

TGGGTCCCAAGGTGCTGCGCACGCGGGTACGTGGGGTCGTGATAGTTACGGA 

CGATCCCGAGCGGGCGGCGGAGGATTGGCGACTCCCTGCCGTCAGTGCTCGC 

GAAATCTACGTCCCAGTGGTGCGCGTCGGAGGGAACGCGACCGTCCACGTTTA 

CAGGCACGGGGAGGTATTATGGCGCCTCGGGCTTAGGGAGGGAAAGACCCTG 

CTACCACCTGATTACAAATCGCTCCGCGAACTACTCTGGAATGAGTTCCCCTAC 

GTGAGGACCATAGGCTCGCTGGCCCAACGAACGAACTGGCACGAGGTCCTCGT 

CCGTCTGGCACTGATCGAGGAATGGATTAAAGGAAACAAATTAGTGTCCGAATT 

TTTAGATTGGATTCCGAAGAGCACCAAGGTGATCCCCAGGAGTACGGATTCACC 

CACCGATAGCTCATCGGGAGAAAACCTACTCGAGGGCCGGCTGATACTTATTCC 

GGCGTTTTCCTCCACCTTAAGCGCCCTAGCGTGAGGGGGACCCTCGTTGTTCA 

AGTCCAGACGTCTTCCCTCGTTTCTGATAGAAGGCAAAGTGGACGAGGAACTG 

GAAGATTTCACGGATGACTTCGGGCAACCTGATCTGGACGCGATCGTCCGGGC 

CTGCGTGGACAGACTCGACCCTCATCCGGACCTAGAGGAAAGGGTGTTGAAAA 

CCGCCCGGAAGGCCTGCGAGCGGATCGGATTTCCGATGGGAGAGCACGCGGA 

GTTCGACCTGTACCCGTGGCTAGCCCCGCAGATATTCCACGAGCGAGTGGTCC 

GAGACGTCTACTCGGGTGAGAGTCGGGAACCCGGCGAGGCGCGGGTGGCCTT 

CGTCTCGGTTCATCACGACAAACGTGGCGTCGCCGAGTACGTGTACCGGACCC 

TG GAACGTCTGG AACCAG AG GCTGTGTGTTTGG AAACCAGTCCGGCTG G ACTG 

GAAACCGCGTTCCACTACACGCTCTCACCGCTCCCGCACGCCGGAATCGAGGT 

GATGGCACGGGTACCCACTAAGATGCTCATGGGACCGTTCCGGGACCTCTACG 
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GGGCTTTAGTGTACTGTTTAAGGGAGGGTGTTCCCGCGATCCCCGTCGACGTG 

CCATCGTCCCTGAAGCTCAAGGAGTCGAGAAAGAATCCCGAGTGTCTCCGCGA 

TCCTATCGTGTTCGAGTACACCTCGGAAGTCGAACGCGTCTTGGGACCGACCG 

GCGAGTTGTTCTTCCGCGAGTACGAGGAAGTCGAGCCCGTGCTCAGGAGACTC 

GGCGGGGAAATCCGCACCAACGTCTCCCTCGTGGCCTCGGAAACCTTCGTCCG 

CTTCCACCTGGAGTTCCGGGAGAGGTACATGCTCAGCCGCATCGCCGACGTAA 

CCGAAGATTTCGATCGTGTCGCGGTGGTAGTAGGGGCCGTACACACCTCGGCG 

ATGGAGAGGGCTTGGCGCGAGGGCGAATTCCGATACCTGGAACCCTCACCTGA 

GGACTTCAAGGGTGTGGAGTGGGAGCTCTCACCCAGGTACAAGCGTCACAAGC 

TCGTGGTCGGGGGCAGGCGAAGGTGATCGGGGTCGTCGTCCTCGGAGCCACG 

GGTAGGATGGGTCGCCGGATATGCCGGATGGTGATAGAAGATGAAGAGCTCGA 

GCTGGTAGGAGCTATCGCCTCACCCACCTCCAAGCACCTAGGGAGGGACGTGG 

GGCTAGTCATAGGAGTGGGCGAGACGGGTGTAGAAATCGCCCCTCCGACCGCT 

TTACCTAACATCGCTAAGGACGCGGACGTCGCGATCGATTTCACCGTCCGTGA 

GGCGACATTGGAGAACGCGCCCAAAGCCGCCCGTGCGGGATTGGATCTCGTAA 

TCGGTACCACCG GGTTCAG CGATG AAG ACCTCAGGGTGCTCGAACACGAGATC 

GAGGAAGCTGGAGTTTCGGCCGTGATCTCCCCGAACATGTCCCTGGGAGTCAA 

CTTGCTCTTCGAGCTTACGAGGCAGCTCGCTAGAGTGCTCGGAGACAACGGGT 

TCGATTTCGAGATCGTGGAGATCCATCATCGGCACAAGGTGGACGCACCGAGC 

GGGACGGCCCTCGAGTTGGCGGCCATCATAGAGGAGGAGCTGGGTAAGGGGG 

AGAAGGTGTTCGGTCGTGAGGGGAACGTGGGACCGCGTGACGATGACGAGAT 

CGGTGTGTTGGCCGTTCGGGGAGGTGAGGTCGTAGGTGATCATACCGTCATGG 

CGTTAGGCGAGTACGAGAGGATCGAACTCACGCATAGGGCCCTCTCGCGTGAC 

GCCTTCGCCAAGGGAGCCTTGGTGGCCGCAAAGTTCGTCGTAGAGGCACCTCC 

GGGGATCTACTCAATGAGGGACGTGCTGTTCGGCGGGAAGCGGGGGGAAGGA 

TTATAAATCCGGAACTCCGGCTCCGGCGGGGGGTGAAGGTATGAGGCGCGTG 

CTGGTGGTCCTCTCCATCGCCCTGATGGCTCTGGCGGCCCCAGGACTGGCGG 

AAGACAAGGCGGTCACAGCGACGACCGAGCAGCAGTCACAGCAGGCGCAAAC 

CGCGGAGCAGCAGACCGAGCAGCAAGCTACCGCGCCGGCACCCAAGACGGTG 

ACGTTGAAG CTG ACGCCGAGCCTTCAG GCGG ACTTCACCGTG GACCTGAAG AA 

CGGAGAAGCGGTCCTGACCCTGACCGGAGGCTACTCGCTGGTCACCGAGGGC 

CAGGACCTGCTGTCCGACGTCCTGACGGCGGCCCTAGCGGGTGCTATTAACAC 

CATCGTGGCGCCGATCGACGGTAAGGAGCTGCTCCCCGGCGTGAAGCTGGAG 

GCCGGAGTGGAGGCTCCGACCGTGACCGCAGGACTAGGAGAGGACTGTGGTG 

TCACACTGACAGCGACGGTCCTCAAGGTCGAGGTACCCAAGCTGGAGGACCTC 

GAGCATGAGTGGAGCGAAACCGTGACCGAGGACCCGCTGAAATCCGGTATCAG 

CGTGGCCCTACGGCTGCTGCACACGGCCGAGGAACCGTTCATCAAGGCCACG 

CTAGATCTGCTGACCGGAGCACTGAAAGTCGTCGTGCACCTGTTCGAGCTCGA 

GGTCGGCAGCCCGTCAGAGGACTACGAGGGACCGTACCTGGAGCTCACACCA 

GTGAACGTGTCGGAGAAGCTGAACGACAACGCGACCGTAACCGCCTACCTGGG 

AGCGAGCCTGTCAGCGTCGACTCTGAAACTGTCGCCGACGATCACCTACGAGA 

CGACCACACCACTGAAGCTGCCGGTGACACTGCCGGAGATCACGCTATACACC 

TTCCAGCTGCCGGCTTAAAGTAAGTGATCCGACACCTTAACCGGCTTTTATTTTA 

TTATGTCGATAGTTCGTCTCTACTCCTTCCCTTTCCCCCGACAAATCCACACCAC 

TAACGGAGTGGAAGGCCCACTTTTTGGGAAATCGTCCACCCGTCGTGAAGGTTT 

TGGGAGGGATGGTCCTCCTCGTGCTAGTTACATTATGTGGTGGCAACACCAGTA 

ATGGCGGAGACACAGCAGCCGGGTTAGCAGACCCAACAGCAAGAACAGACGG 

AGCAAAAGGCGGGCAGAAGCCAAGATTCATGGAGGTCTCCATAGGGCTACTCA 

AGCGGTGACGGAACCGCTCGCGAGGCTCACGGCCGAATAAACGGGATGCTGA 

ACGTCGCCGTCGACTTCACCACCGAGCTAACGAGCGAGACGGTGAAGGAGGG 

TTCAACATCACACCGGCGGACTCGGCAACCTAGGCCTGTGTTTCAACGTCAGC 

GCGTCCGGCGGCCTGCAAGTGTCGCTGACCGGCACGTACACGCTACCGTTGC 
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CGGAGAAGATCACCGTACCGAAGGTCGGCCTACAAGAGATCGAGTTACCCCTG 

ATGAGGACGTGTTACGTGGAGAGGCCCCGGATCTCCACGACCACGCCCGGTCT 

GATCTCCACTGCCTTCCCCTCTCCTCCCTTAACCCGCAGCTCCCACTCCACGTC 

GACGCACTCCTCGTCCAGCACGACTTTTTCCCCGTCGATCTCTAGCTTCGCCTT 

CCCGTCTTCCTTGATCGCTGACGCGACCTCGTCCGGGTTGTTCTCCACGTACTC 

GATGATGTCCCGAGTGAGTTCCCTATACTTCGGGCCGATGACATCCATCCGGG 

GTTCGACTTTCACCGGGACTCTCTCCAATTTCGGCTCGCCGACTTCTACCTCGA 

CTTCCTTCGCCCTGGTGGCGCTCTTGAGATCCGGGATCGCTTTCTCGAGGCTCT 

CGGCCAGCTCTTCGTCCTGAACGTGTACCGTCAGACCCTCGAACTCCGCGCCC 

ATCCTCAATCCGGCGTCCGTCTTCGCCTTCCTCACCTCGGTCACGATCTCGCGG 

AG GATCTCACCGACTTCCTCGACCCCCTCGTCGATCCACTTCTCG CTCG CCTCC 

GGCCACGCCTGGTCGTGCACGCTTTCGTCGAACAGTCGGTAGTAGAGCTCTTC 

CGTCACGAACGGCATGAACGGAGCCAGCAACCTCAGGAGGCCGTCCAACACGT 

GGCGTAGTACCGCTCTGGCGGCTTCCCGTGAACCCTCACCGAGCTCCTCGGGC 

CGGTACAGCCTCAGCTTCGCCATCTCCAGGTAGTCGTCGGCCAGCTCCTCCCA 

CGCGAACTCCTCGATGGCCTTGATCGCGTCGTTGAACCGATACCCCGACTCCA 

GGTGTTCCGTCACCTCATCGACGAGTCGGTGGAACTTGGAGAGTATCCACCTG 

TCGGCAGGCGTCAGGTCTCCTTCGACTTCTTCCACCGACGGTGCGTCGTCGAT 

GTGGTCTTTGGCCAGTCGACACACGTTCCAGATCTTCTTCGCGAACCTGTAACC 

GCGCTTGATGGTCTTCGTCATGTACTGCACGTCTGATCCGGGCGCTCCGGACG 

ATACGGCCCAGTACCTGAGCGCGTCCGCACCGTACTCCTCTATCACTTCGGTA 

GGCTCGACTACGTTGCCCCGAGACTTACTCATCTTGTATCCGTCCTCACCGAAC 

ACCATACCGTTGATTAGGATCTCCTTGAACGGTTCGGTGTCGGCGTGAACTAAC 

GCTCGTACGGTCGTGTAGTACAACCACGTACGGATTATGTCGTGACCCTGCGG 

GCGGAGATCCACCGGTAGGTCCGGCTCCTCGTCCGGCCAACCGGTGATCACC 

AAGGGCGTAATCGAGCTGTCCATCCAGGTGTCCATCACGTCCGTCTCCGGTTC 

GAACTCCGAGCACCCGCACTTCGGACACTCGTCCACGGGCGGGTCGTCCCGG 

GTGGGATCCACCGGGAGCTGGTCCTTCTCCGCCGGGATCACCTCACCGCACTC 

CTTGCAGTACCAGACCGGGATCGGCGTCGCGAATATCCGCTGCCGCGAGATGC 

ACCAGTCCCAGTCCATCGACTCCGTCCAGTCCTCGAGGCGCTTGCGCATGTGC 

TCCGGGATCCAGACCATCTTCCGGGCAGCTTCCTTGACGTCCTCGGCCAGCTC 

CCTAACCTTCACGAACCACTGCTCCTTGACGAGGATCTCGATCGGGGTCTTACA 

GCGCCAGCAGACGCCGACGTTCTGCGTGATCTTCTCACGCTTGACCAGGTATC 

CCTCCTCCTTCAGTGCCTCGACGATGGCGGCACGCGCCTCCTCCACCTCCATC 

CCGGCGAACTCGCCCGCCACCTCCGTCATCTTACCCTGCTCGTCGATCGCCCT 

CACGATCGGTAGGTCGTGCCGCTTGACCCAGGCCACGTCCTGCTTGTCACCGA 

AGGTACAGATCATCACGATACCCGTTCCGAACTCGGGGTCCACCTCCTCGTCC 

GCGATGACCGGAACCTCCCAAGGAGTGTCCCGGTCCCCGAACCGCTCGTGGA 

GGGGCACTACGAGCTTCTTCCCTACGAGGTCACTGTATCGGTCGTCGTCCGGG 

TGAACGGCGACCGCCACGCACGCCGGGAGCAGCTCGGGTCTTGTGGTGGCGA 

TCGTCACGGAGCCGTCGCCGTCGGCCACGGGGAACTCGATGTAGTTGAGGTAC 

GTCTCGCGGGTTACGTACTCCACTTCGGCGAAGGCGATCGCCGTCTCGCACCT 

CGGACACCAGTTGACGGGGTGCTCCTCACGGTACGCGTACCCCTTCTCGAGCA 

GCTCGAGGAACCCGTACTGACTGCGGCGGATGTAATCGGGGTCCATGGTCACG 

TAGGAGCCGAGCTCCTTCAGCTCCTCGTTCTCGTAGTCGATGCAGTCGGTCCA 

CCAGTCGATCGAGCATCCGAGCTGTATCAGCTGCTCCCGCATCTTCCGGATGTT 

CTCTAAGGTCAGCTCCTCGCAGAGCTTCCGGAACTCCCGCCTGGGAGCGTCGC 

GCTTCGTGATCCCGTGGATCTCTTCTACCTTAACCTCGGTAGGCAGGCCGTGAC 

AGTCCCAGCCCTGTGGGAAGAACACGTCGTACCCGCACATACGTTTATACCGA 

GCCACCACGTCCATGTAGGTCCAGTTCAGCACGTGGCCCATGTGCAGCTCTCC 

GGTCGGGTACGGCGGTGGGGTATCGATCACGAACGCAGGTCGGTCCTCGCCG 

CCCTCAAACCTGTACTTCCGTTCCTCCAGCCACCGTTCCCTCCACTTCGGCTCG 
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ATCTCCTTCGGGTCGTAGTCCTCCACCGGCGCCTCCCCCGGCACGATCCCGGG 

AGCCTAAATATCACGGTTCCGGCCGAGCCATCCGACGGGGTGACGGTGTTGAA 

CAGTCACGTGGTCCACTCGCCCACCTCCAGGACCTTCCTGCTCTTCCTGGCGG 

CCTGGCTGCTCCTGTCGTTTTTGATGATGTTTCTGTACTTCGTGAGTATCCCCG 

GGTTCTTCCACGCCCTCGGACTGGAACCCAGGACAGCGCTGCTACTGTCACTC 

CTGTCCATTGTGGGGAGCGCAGTCAACGTTCCGATCAAGCGTATACGTAAGCT 

GGTCACGGTGCAGCACGAGACCTACGGGTTCTGGGGCATCTCTTACCAGGTAC 

CGGTCCGGCGCTCCGAGGAGATCGTGATCGCCGTGAACGTCGGGGGCTGTCT 

GATACCGGTCGCCGTCTCGGTGTACCTCATCGCCACCAACCTAGATCTGTGGC 

TCCAGTACCTGCTGGCCACCGCCGTCACCACCATAGTGTCCTACGCCACCGCG 

CGGGTCATACCGGGGGTCGGTATCGCGGTACCGTTCTTCCTCCCCGCGGCCGT 

GGCCGGTACGGTGGCCCTGTTGACCACCAAGGGCGGCGCCGCCAGCGTCGCA 

TACGTGGCCGGTACGCTCGGGACGCTCATCGGGGCCGACCTACTCAACCTGAG 

GAAGGCCGTGAATTGGGGCAGTGCGCCGGTCCTCAGTATCGGGGGTGCCGGC 

ACGTTCGACGCTGTGTTCGTGACGGGTCTCACCGCCGTGTGGATCGCGTACGT 

CCTCTCGCCGGGGGCCGGAACGTGAGGATCCGGGAAGCCGTGCTGAACATCG 

ACCCGTACGTTCCCGGCAAGTCGAAGGAAGAGATCGCTCGGGAATACGGTATC 

GAACCGGACGAGATAGTGAAGCTGGGATCAAACGAGAACCCGCTGGGCCCTTC 

ACCCAAGGCCGTGAAGGCCGCGAAGCGTGAGCTGGAACGCCTTCACGAGTAC 

CCGGAACCCCTGGCACCTCCGTCCCTGTACGAGGCCATTATCGATTACCTGGC 

GGATCCTCCTTATCCCGCCGGAGAACCCGTGGAGATCACACGGGAGCACCTAG 

TCGTCGGTGGGGACGGCGCCGACGAGATCATCGACGTGCTGACGCGCGTGCT 

CGTCGACCCGGGCGACCCCGTGGTAATCCCCGTGCCCACCTTCTCGCAGTACG 

GCATCTCCGCACGGGCGTGCGGTGCCGAGGTCAGGAAGCCTCGCTTCGACCC 

GGAGCGCGGGTTCGAGCTGGACGAGGACTCACTGTTCGAGGCCCTCGACCGG 

GAAGTGCGTCTAGTGTACCTCTGTACCCCGAACAACCCTACGGGTAACCGGAT 

CCGGGAGCGGGTCGTGAGGGACGTCGTGGAGGAGTGCCGCGGGGTCGTCCT 

GATCGACCACGCCTACGTCGAGTTCGCCGACCACGACTACACACCGCTGGCGC 

TCGAGTACGACAACGTCCTCGTACTGCGCACGTGCTCCAAGGCGCTGGGTCTG 

GCCGGGGCCCGGGTCGGTTACGGGATAGCGAACCCCGAGCTGATCGAGCACC 

TACACCGGATCAAACCCGTGTTCAGCCTGACGAGACCCAGCGCGGCCGCCGC 

CGAGGCCACGTTCCGCGATCGGGACTACATCGAGAAGTCCGTACGGTTGATGA 

TCGAGAGCCGAAAGTACCTGTACCGAGAGCTCCGGAAGTTGGATCGGTTAACA 

CCGTTCCCCTCGGAGGCCAACTACCTCTTGGTGGATGTCTCCAACACTGGAATG 

AACGCGTCGGAGTTCACGGAGGAGCTCCTGAAGCGCGGCGTCATAGTACGCG 

ACTGCTCCAGCTTCGAGGGTATAGAGCCATTTTACGTCCGGGTATCTACCGGCA 

CGCTCGAGGAGGATCGCAAGTTCATAGAGGTCGTGAAAGATGTGCTCGAGGTG 

TGAACGCAACACGCCGTAGTAAGCGACGCCACGGTTCGTGCACGCCGCCGTTA 

CAGCGCTACAGCGCTCCGAGTGAACTTAGCGCACTAGTTCGTCGAGCAGCTCG 

CGTAGAGGCGTGAAACGTCGTTCAGGGGCTGGAGTGCCGGGATCCGGGGAAT 

ACCGGACGTTCCGGAGGTCGACGAACCCCAGCTCCTCTTCCATCCTCTCCTTCA 

GCCTTTCGAGACTATCGACCCAGCACGCCGGGAACCTGACGTCGAACCCGAAC 

TCTTCGAACTTCTCGGCCCAATTCAGCAGGGATCCGACCACGTTGTAATGATCC 

CGTAAGCCGATCCGTTTGAGGTTCTCCACGGCTTTCCCGAAGGGGATCAGGGG 

CTGTACGAATACCTCGGCGGGCTCTATCTCGGTGTCGGCGAGCCCCTGAGGCA 

AGTCATCGTTGATGCCGGGAAGGTACAGCGAACGGATCACGGGGCGGTCCGT 

GTTCACGGCGAACCGCAGCGTCCTCTCGGGCCCTACGCCGTGGAGGCGCCGA 

TGGACGTCGGGATCCGTGACGTCGATACTCACCATTACCAGGTCACAGATCTCC 

GACAGCTTCGGGGCCAGATCGGGCCTGTATCCCCGAGTTTGGAGATCTATCCT 

GTCGAAAAGTCCGGTCTCTCGGACCATTTCCAGGACATCGATCAGCTCCCTCCC 

GAGGACCGTAGGTTCCCCGTACTGGGAGACCGTGAGACACCCCTGGGGTTCC 

CCGTACAGTCCCGGTTTCACGACCACGCCTACATTCTCCGCGTAGCGTGCGTA 
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GCAGTGAGGGCACTTGTACGGACAGGATGTGGTCAGCTCGAGCGTCGGATGGT 

GGGGACCTTCCCCTTCGGCTCCGGGACACCCCTCGCAGTGACGTGACGTCGG 

CAGGCTTAAGCGCGTCACGGTCGAGGTCCCCCAAGGGGCTTCCGGTGCAGGT 

AGTCGGAGTCGGCCCGAATCCGACGAGGTTTCTGACGATCGAGGCGATCGAAC 

GGATCGCGCGGGCGGATCTACTGATCAGTAGTGAGTCGATACTCCGAGAGATC 

GACGGACTCAGGGTTGAGGCGGAGATAGACCTCTCCGACAAGGAGGTAGTCAC 

CTGGAACGGTTCCGTTCGGGAGACGCTGACGGAGTACGCGGACAGCGACCCG 

GTGGTGGTCGCCCGAGGTGATCCGACCTACATGGGTGTCGGGAGGCTGGCGT 

CGTTACTTTTCGACGACGTCGAAATCGTGCCGGGCGTGTCCTCACTGCAGGCG 

TTGACGGCCCGGTTCGGTCGGGGCTTTCACGAGGTCGAAGCACACGTCAACCT 

CCACAGCGAGGAGGACGTTGAAAAGGTCGTGGAGAGCCTAGGAGCTGGCCGT 

ACCACCGCGGTACTGTTCGGCAAGGTTCGACCGGCGAAAGTCGTCGAGACCAT 

CGAGTCGGTGGGCCTAAACGTAAAAGTGATCGCCGGGGAG CGGT TGTGGTACC 

CGGACGAGCGTCTCGCTACCGAACTGCACTCGTTACGGAACTTTTCTGAGTTCA 

CGGTGGCGATCTTCGAGCCGGATCACGTGATCGAAACCTCGTTAAGGTAACGA 

TCACGGTGTGAGGGGGGAAGAGACCTTGGCGGAAGTCGTGTTGACGATGGATC 

GTACGCTGGCCAGCAATTACCGCGGCGGTATGTTCATGGGGTTCAGTGCCTGC 

GTACCGAAGGGGATCATACCCGACTGGCTGTACTTCTCGGTGTTCTGCCCCAG 

CGTCGAGTACGACGAGGAAACTGGGGAGGTTAAGGAAGCCCCCTTGGGCATAC 

GACGCATCGAGGCGCAGCTGCGGCGGGAAGGTTACGACGTGGCCGTGGTCCA 

CCCGGATGCCGTTCACAAGGCCATCGACGAGGACACCATCGCTGTCGGAGTTT 

CCGAGATAGACCCCCAGGGGATGGGTCCGGCCACGACGACTTTCACGTCCTTC 

TCCGGTAAGCCGGCGTACATGAAGGTATGCTTCGAGGACCTCATGGAGAGAAT 

CCGCGAGCTGAAGGATCGCTACGGGTTTGGAGTGTTCATGGGAGGACCGGGC 

GCTTGGCAGGTCGCCGAGACGTTCCCACGCTTCGGGGTCGACTTCCTGATAAT 

GGGTGAAGGGGAGTACGTGGTCGGAGAGGTCGTACGCAGGATCGAGGAGGGG 

GACCGCGGTCTCGAGATCGTCCGCGGTAAGCCGGTAGCGGCGGAGGATATAC 

CCACGATCGTCAACCCTACTACCAACGGAATCGTTGAGGTGGCCCGTGGCTGC 

GGTCGTGGATGCAAGTTCTGCAGCCCGGACATGCGCGAGCTCAGGAGTTTCCC 

GCTGAGTAAGATCCTGGAAGATGTCGACGTTAACGTACGCGGAGGCCATGAGG 

AGATTCTACTCCACGCGGAGGACGTGTTGCGTTACAAGGCGGACGGATGGCGG 

CCCAACGTCGAGGCGGTGCTGGAGCTGTTCTCGGCCGTGATGAATCGGCCGG 

GAGTTAAGCGCGTCAGCGTGAGCCACGTGGCACTTTCGACGGTCTGTCAGTTC 

GATGAGAGACTAGGAGAGATCTCTGAGGTGGCAGGTGTAGGCGAGCTCGTACC 

CTGGATGGGCGCACAAGTAGGTGTGGAAACGGGCAGCCCGAGGTTGATGGCC 

GAACACATGCCGGGTAAGGTGGCCCCGTACAAGGTGGAGGAGTGGCCGGACG 

TCGTCGAGCAAGCGTTCGGGATCATGAACGATCACGGCTGGGTGCCCTGCGGA 

ACTCTCATCTTAGGACTACCGGGCGAGACCGAGGACGACGTCATGATGACGGT 

CGAACTCTTGGACCGGTTGCGGGACTACAAGAGCTTCATCGTGCCGTTGTTCTT 

CGTACCGATCGGTGAATCCAGACTGAGCGATCACGATTTCTTCACCCCGGAGAA 

ACTCACCGAGGTGCACTGGGAGGTCATCTTGAAGTGTGTCGACCACGACCTGA 

AGTGGTTGCCGGAGCTGTACGAGGAGTACGCTCGAGCCAACGGACACGGGCC 

GCTGGTGAAGCTGACGATCCGAGCGCTGACGTGGTACGGACGTCGGAAGATCT 

TCAAATCCGCCCTCAAGTGGTGCCCGGAAAAGGAGCTTGTGGAGGCGGTGTTA 

GGGTAGATGGAGTGCCGGGTGAAAGTGTTCCTCTGCGCGGACGGACGACCCG 

TGATGGGTCCAGGCCGGTACGCACTGCTGAAAGCCATCTCCGAGGAGGGAAC 

GGTCAAAGGAGCGGCGGAGCGATTGGGCTGGTCGTACGGGTACGCCAGGCGG 

AGCATCGAGGCCCTCGAGAGGGCGTTCGGTCGCAAAGTCGTCCAAACGGAGA 

GGGGAGGGCCTGAGGGCGGCCGGGCTTCACTCACGGACTTCGGTCGTAAGTT 

AGTCGAGGAGTACGAGCGGGCTATGAAAGAGGTCCGCGAGAAGGGCCTCAAG 

CCGATTCTCTGAGGATGTCCGCTATCCCCTTAACGCGCACTAGGCGGTACTCCC 

CTTCCCTGACCACCGGTTTGTATCGAGCCAGCTCCAGTTTGCGCTCCGTCGTTA 
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TTTCGTACAGGTTGACGCTGACAGTGCTCTCCGAGAACTCGATCACGTTGAAAG 

AGTTCCTACTGTATCCCCGGAGCTTGGTGGCCGAGAACGTGCCGGCGTTCACC 

ACCACGGTGTCCTCCACCTTCGCCGCGAATGGCACGTGTCGGTGACCGCACAG 

GACTAAGTCGACACCGTACTTGATACAGAGGTTGATCATCTCGCCGGCATCCAC 

GAGCACGTTCCTCTCCCTACCCGCGCCCGGTACAGGAAGCAGGTGATGGTGCA 

TCGCAATACACTTGCAGGCGCCGCCCGGAATGCGTCGCAGGGTCTCTTCCAAC 

CATTCCTGTCGTTCTCTTCCGAGCTGGCCGTAATCGACGTCCGGCTCCGACGA 

GTCCAACCCTACCACGTAAAGATCGGCCGAGACACGCTCAACCCTGTACCGAT 

CGCCGAACACGTCTTCGAAGGTCATCCATCCAAGGTTTCTCGCGTCGTGGTTAC 

CCGGGACGGGGACCACCGGAGCTTCTATCTTTTCAAGCAGTGAGGATACCTCC 

TCGTACTCTCGGACTAACCCGTTGTCGGTGAGATCGCCGGTGACGATGACCAC 

GTCCGGTCTGAGGTCGTTAATCTGCTCGATGCCCCGATAGAATACCTCGGGGC 

TCCAACTCTTTCTGTACGGTGAAATGTGAAGGTCGGAAATGTGAACGATTTTGG 

CGTTCAATCACCCTTACCCCGTGACTTCAACAGCTTCACCGCCCGCACCGGGTC 

GCCGTTCGCCTCCTCCAACGCACGTCTCGCCTCTTCTTCCGAGACTCCGGCAG 

CCTCCGCCACGACCTCGACGGTCTCTTCCTCCGGCTCGGACTCACTGGTCTCC 

CGTAGGATCTCATCCAGATCCTTCTTTCCAAGGAGGTACTCCGCCAGCTTCTTC 

TTCCACCACATGTACTCCTCCGGGCTCATTCCGATGCGCTGCAGCGTCGAGTC 

CCGTAACGGACACGGCTTGGTGATCTTACAGCACCACACTAGGCTACCGAAAC 

ACGTGTTCTTCCCCGAGCCCAGCGGAGTCTTCTCCGCGAACTCCTTCTTCCTCC 

GCACATATTCCTCGGGGTCGAGGCCCGCCTCGTCCAACGCGTGAAAAATCGGA 

CAAGGTTTTACGGGTGGGCAGCAGAAGGCGAGCGCCTCCGGGGGTCCTCCAC 

GGCACACGTGCGACGGGGCGTCCGGCCAGCCTTCCTTAACCACGTTCATATCG 

ATCACTCCTGTCGAATCATCTCTTCTCGTTCCTCGGGTGTCAGTTCGCGGACGA 

TCTCCTCTGGATCTCCTGTCTTAACGAATTTTCCATCCCGCATCAGTGAAGCACG 

GTCGCAAACCATGAGAACGAAGTCCATGTCGTGGGAGACTATCACGAACGTCT 

GGTTCATCTCCTTCCTAGCGTTCAGGATCGATTTCGCGACCTTGCGCATAGTGA 

TCGGGTCCATGGTACCAGTCGGCTCGTCAAGGATCAGTATACGTGGCTCTCTG 

ATGAGTACCTGGGCTAGTGCTACCCGGTGCCTCTCGCCTTCGGAGAGCTGGTC 

CGGGTACTTGTCCAGGATGTTAACGGCCTTCTTCTCGTCGAACCCGACTACCTT 

CAGGACGTGAACGGCCTTCATCCTGGCGAGCTCGTCCGGCAGCTCGATACCAA 

TGGCCTTAGTGAGGTTCTCCAGCACGGTGCGGTGCGGGTAGAGCGTGTACTGC 

TGGTGCAACATCCCGATGTACCGCTTCGCCCGACCCCGTTCACGACGGTCGGT 

CATATCGACCCAGTCGTCACCCACCCGCACGTACACCTCGCCTTCGGTCGGCT 

CCAGCACGCCCGCGAGGATCTTCGCCAGCGTGGTCTTGCCCGCTCCGCTCTTT 

CCTACGATTCCGTAGACCTCGGCCTCCTTCACGTCCAGCGAGACTCCGTCCAC 

GGCCTTCACGACGCCGCGCTCGATCGAGTAGTAGTACTTCTTGACGTCCTTGAC 

ACGGATGATGTCATCTCCGACCTCCACCTCCTCCCGCTCGACCTCCTCCACGA 

GCTCCAGGTACTTGCTGACGACCTCGGAGGGTTCGCCTACCTCCTTCACGCAC 

CCGTCCTCCAGCCACACGGCCTTGTCGGAGATGTCCTCGATCACCTCGGGCCA 

GTGAGACGTGATCACCATGGTGATACCTTCTTCCTTCACACCCTCACGAAGGGC 

CTTGTGCACGATGTCCGCTGTCTCCGGGTCGAGGGTACCGGTGGGTTCGTCCG 

CCAGGAACACGATCGGCTTCTTCGCCAACTGTCGGATCAACACCACACGCTGC 

TTTTCGCCACCGCTCAGGTCTCGCGCCAGGTGCGTGATGCGGTGCTCGAGCTG 

CACCATCTCGATGAGGTCCACCGCACGCTGGACGGCTTCCTCTCCCGAGTAGC 

CCGCCTCTTCAAGCGCCTCCATGACGTTCTCGA GAACC GTCTGCTCCTCGTACA 

GGGCGAAGGTTCGCTGGAACATGATGGCGATCCTTTTACGGAACCTGCGGCGC 

TCCGTGTCCGAGAGTCCCCACAGATCGACCACTTCCTCTTCCAGCTTTCCCTTC 

TCACACTTCGGACATTGCTCACCGATGAACTCCGGACGCTCTATCCAGCCGCAC 

TCGGGGCACATTCCCACCCTGTAGAGAATGCGGCCCTCGTCGGGCTCGTAGTC 

GTCCAATCCCTTCAGCACGTGGATGAAGACGGACTTGCCTGCGCCGCTTTCTC 

CGAGGACTCCGAGGACCTCCCCTTCCCCGATCTCGAGCTCCGGAATCTCCAAG 
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CGGAAGTCCTCGAACTCCTTGACTAAGTCCTCCACGCGGATTACCCACGACACC 

GTCGGTTTCCCCCCACTTCGTCGCCAAGAGACACCTCAACATCTTATTAGGTTG 

TCCGAACGAGGGGGAGGTCCTTGAAACCTATCCGGGTATGCCCGGAGTGTGGC 

AAGTACACGGAAAAACATACCTGCGAGCGGTGTGGTCGGCGCACCGAGGAGTT 

TTTGGACGGGCGGCGAAGGCTCGCGCTTAGCAAGCTCCTCTCGGGTATCCTCC 

GGCACTTCCCCGAAGAGGTGAAGGTGAAACTCGACGACGAGGGTTTCACGGAC 

TGCGACGTACACGAGCTGGCGGAGCGCATCAAGAAGTACTGGAAGAACCGCGA 

GTACTATCGTTGGCTCACTGGCGAGCACATCATCGCGGTTGTAGAGACCTGCC 

CCAAGGGCCGGTTCGAGATCGACGAACATGGCCGTATTCGGGCGAGGTACGG 

TCATTCGAGGCGTCTCAGTGTCAGGCCGACGCTCCCAGAAGCCGAGAACGTCA 

AGGAACTGTACCACGGCACGGCACGTGAGAACCTGGAGTCTATACTCCAGCAC 

GGAATCAAGCCGATGGGCAGACGGGCGGTGCACCTGACGGACGACGAGCGTG 

AGGCCCTGATCACGGCGCTCCGTCACACTCGGAATCCGGTGATACTGGTCGTC 

GACGCGGAACGGCTTCGACGGCATGGGTTGGTCCCCAGGAAAGCTGGCAAGA 

ACGTCTACGTGGTGGAAGGAACGGTGCCTCCGGACTGCATCACTCGCGTGATC 

CGGAACCCAAGGAGGTCCGTCGAGAGTGAAAAGCGCTGAATGGTTCGAGGCCA 

GCACCGAGGAGGAGCGCGTAGAAATTCAGCGGAAGGTAGCCCGTAAGGTCCG 

ACTGGAACCGCTCGACGACGTGGACGCCGTCGCTGGGGTAGACGTCTCTTACC 

GCGGTGAAGAGTACCGGGCCGCCGCGGTGGTTCTGGACCCCGAAACCTACGA 

AGTGCTCGACCGTCGAGTGGTCCACGGGACTACGGACGTCCCCTACGAGCCC 

GGGTTCCTGGCGTTCCGTGAGGGTCCACCGGCCCTGGAGGCTCTCGAGGGAC 

TGGACTTCGACCTGCTGTTCGTCCACGGCCACGGCGTAGCCCACCCTAGGCGG 

GCCGGTCTCGCTTCCCACCTCGGAGTGGCCCTAGACGTCCCGACGATAGGGGT 

GGCGCGGCGTCCGCTCGTGGGCAGGTCGAAGGAGGAACCGAGTAGGATAGGC 

GATACCACACCCCTCGTACATAGAGGTGAGGTAGTCGGCTACCTCGTACGAAC 

CGACGCCGAAGCCCGGCCCGTAGTGGTGAGCCCGGGCCATCGGTGTAACCTC 

GAGGACGCCGTGAGATGGACGCTGCGCCTCGTCCGAGTGGGAAAGTGGCCAG 

AGCCGCTGCGTCTGGCCGATCTGCTCTCACGTAGAGGAGCATCACGGGTAGAG 

GGTGAAAGTCGTGGCGCTGGTGTACGACGCTGAGTTCGTGGGCTCGGAGCGA 

GAGTTCGAGGAGGAACGCGAGACGTTCCTCAAGGGTGTCAAGGCCTACGACG 

GCGTTCTGGCCACCCGTTACTTGATGGAGAGATCTTCCAGCGCGAAGAACGAC 

GAGGAGCTGCTCGAGCTTCACCAGAATTTCATCCTCCTCACGGGATCGTACGC 

CTGCTCGATAGACCCGACCGAAGATAGGTATCAGAACGTCATAGTCCGTGGCG 

TTAACTTCGATGAACGAGTTCAACGCCTGTCCACGGGCGGTTCACCGGCCCGC 

TACGCGATCGTGTACAGGCGTGGCTGGAGGGCGATCGCCAAGGCTCTAGATAT 

CGACGAGGAGGACGTCCCGGCCATAGAGGTGCGTGCCGTGAAGCGTAACCCG 

CTCCAACCGGCGCTGTACCGGATCCTGGTGCGATACGGACGCGTCGACCTCAT 

GCCCGTAACCGTGGACGAGGTACCACCGGAGATGGCCGGTGAGTTCGAGCGA 

CTGATCGAACGGTACGACGTCCCGATCGACGAGAAGGAGGAGCGCATACTCGA 

GATCCTCAGGGAGAACCCGTGGACTCCCCATGACGAGATCGCGAGACGGCTC 

GGGCTCTCGGTCTCGGAAGTCGAGGGTGAGAAGGACCCGGAGAGCAGCGGTA 

TCTACAGCCTGTGGTCTCGGGTCGTCGTGAACATCGAGTACGACGAGCGTACG 

GCCAAGCGGCACGTCAAGCGCCGGGATCGACTGCTCGAGGAACTGTACGAGC 

ACCTGGAGGAGCTTTCGGAGCGGTACTTACGTCATCCGTTGACTAGACGGTGG 

ATCGTCGAGCATAAGCGCGACATCATGAGAAGGTATCTCGAGCAGCGGATCGT 

CGAGTGTGCGCTCAAGCTCCAGGACCGTTACGGGATCCGCGAGGACGTGGCG 

CTGTGTCTCGCCAGGGCCTTCGACGGGTCCATCTCGATGATCGCTACCACTCC 

GTACCGGACGCTCAAGGACGTGTGTCCCGACCTGACGCTCGAGGAGGCCAAG 

TCCGTCAACCGCACCCTGGCGACGCTGATCGACGAGCACGGTCTCAGCCCCGA 

CGCCGCGGACGAACTCATCGAGCACTTCGAGTCGATCGCCGGTATTCTGGCCA 

CCGACCTGGAGGAGATCGAGCGAATGTACGAGGAGGGCAGGCTCTCCGAGGA 

GGCTTACCGGGCCGCCGTCGAGATACAGTTGGCGGAGCTCACGAAGAAGGAG 
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GGCGTGGGTAGGAAGACCGCGGAGCGTCTCTTACGCGCCTTCGGAAACCCCG 

AGCGCGTCAAGCAGCTGGCCCGCGAGTTCGAGATCGAGAAGCTGGCCTCGGT 

GGAAGGGGTCGGCGAGCGCGTCCTACGCAGTCTCGTCCCGGGGTACGCTTCG 

TTGATCTCGATCAGGGGCATCGACAGGGAGCGGGCGGAGCGTCTGCTCAAGAA 

GTACGGTGGGTACTCCAAGGTCCGTGAGGCTGGTGTCGAAGAGCTGCGCGAG 

GACGGCCTCACCGACGCTCAAATCCGGGAGCTCAAGGGTCTGAAGACCCTGGA 

GAGCATAGTAGGGGATCTGGAGAAGGCCGACGAGCTGAAGCGGAAGTACGGA 

TCCGCGTCCGCGGTTCGACGTCTGCCCGTAGAGGAGCTACGCGAACTCGGGTT 

CTCCGACGATGAGATCGCCGAGATCAAGGGGATACCTAAGAAGCTCCGGGAGG 

CCTTCGACCTTGAGACCGCCGCGGAACTCTACGAGCGGTACGGTTCGCTGAAA 

GAGATCGGTCGCCGACTCTCTTACGACGATCTACTCGAGCTCGGTGCGACTCC 

GAAGGCCGCGGCCGAGATCAAGGGGCCGGAGTTCAAGTTCCTCCTGAACATCG 

AAGGGGTCGGACCGAAACTCGCTGAGCGGATACTCGAGGCCGTGGATTATGAC 

CTCGAGCGACTGGCTTCCCTGAATCCCGAGGAACTTGCGGAGAAGGTGGAAGG 

ACTGGGCGAAGAGCTCGCGGAGCGCGTCGTGTACGCTGCTAGGGAGCGCGTA 

GAAAGTCGCAGGAAGTCCGGCCGCCAGGAGCGGTCGGAGGAAGAATGGAAGG 

AGTGGCTCGAGCGTAAGGTCGGCGAGGGGAGGGCTCGCCGGTTGATTGAGTA 

TTTCGGCTCCGCGGGTGAAGTAGGAAAGCTGGTCGAGAACGCCGAGGTGTCGA 

AGCTACTGGAGGTCCCGGGTATAGGCGACGAGGCCGTCGCTAGGCTCGTACC 

GGGCTACAAGACCCTACGAGACGCCGGTCTCACGCCGGCCGAAGCGGAGCGC 

GTGCTGAAACGGTACGGCTCGGTCTCCAAAGTGCAGGAAGGAGCCACTCCGGA 

CGAGTTACGCGAGCTCGGCCTCGGCGACGCCAAGATCGCGAGGATCCTGGGC 

CTGCGCAGCCTGGTGAACAAGAGGCTGGACGTGGACACCGCGTACGAGCTCA 

AGCGTAGATACGGTTCCGTCTCCGCCGTCCGGAAGGCCCCGGTGAAAGAACTG 

CGCGAGCTCGGCCTCTCCGATCGGAAGATCGCACGTATCAAGGGCATCCCGGA 

GACGATGCTTCAGGTCCGAGGGATGAGCGTGGAGAAAGCGGAGCGGCTGCTG 

GAGCGTTTCGATACCTGGACCAAGGTGAAGGAAGCTCCCGTCTCGGAGCTGGT 

GAGAGTCCCGGGTGTCGGATTGAGTTTGGTGAAGGAGATCAAGGCTCAGGTGG 

ATCCGGCCTGGAAGGCACTTCTGGATGTCAAAGGGGTCAGTCCGGAGCTGGCC 

GACCGGCTCGTCGAGGAGCTCGGCAGCCCGTATCGGGTGCTGACGGCCAAGA 

AATCCGACCTGATGAGAGTCGAGAGAGTCGGACCGAAGCTCGCCGAGCGAATC 

CGGGCCGCGGGCAAACGGTACGTGGAGGAGCGTAGGTCGAGGAGGGAGAGG 

ATCAGGAGGAAGCTCCGAGGGTAACTTCACGACCCGCGCGCTATCTCCTCTAC 

AACCTCCAGGAACCTCTCCGCTTCCTCGATGTCGTTGTAGAACGCCACCGAGG 

CCCGAACACAACCGTCGAGTCCTAGCCTCTCGAACAC CAGG CTAGCACAGTGC 

CTCCCCGTTCGCACGCAGATGTTCCGCTCACCGAGCTTTTTACCCACCTCCGCG 

TAATCCACGCCGTCGACCAGGAACGGGACGATGGTCTTCCTCTCCGCCTCGGG 

TGCTAGAATCTCGACTCCCTCCAGCTCCTCTAACCCGTTGAGGATCCGACGGGT 

GACCTTGCGGATACGCCGCTCCACGCGGTTCAACCCGACTTCCTCCAGGATCT 

TGACACCTTCCGCCAGCCCTATCACACCCGGAAGGTTCGGTGTTCCTGATTCGA 

AGGAGAGCGGGGGTTCTCTGGGGACGACCTCGAGATCTCGGGTTACGTAGTCC 

GTCGACCCTCCACCGAGGAGCCGTAGCTCCAGTTCCTCCATCACGTCCTCGCG 

GACGTAAAGGATCCCGGTACCGTGAGGTCCTAAGAGGCCCTTGTGACCGGGCG 

CCGCTAGGAAGTGATACCTCGACCAATCGTGATCCATGTGGCCCAACGACTGG 

GCCGCGTCGAGCAGCACGTACGCACCGACCTCCTCGGCGAGCTCTAAGATCTC 

GTCCACGGGCTGCAATGAACCCAGGGCGTTGCTCTCGTGAGTTATGGCGATCA 

GACGTGTGTTGTCGTCGACCACGGACTCCAACTCAGCCATGTCAACCTCGCCG 

GTCTCCCGGTCGAACCCTACCACCTCGACTTCGAACCCCAACACCTCGGAGAA 

CCTCAACCACGGTGCCAGGTTCGAGTGGTGCTCGAGGGCCGTGGTGACGACG 

GCATCGCCTTTCTTCCAGCGGATCGAAGCCAGCACGTAGTGGATCGAATGGGT 

CGTGTTCAGCGTGAAGGCGAGGCACTCCGGCTCGACTCCGAGAAACGAGGCG 

ACGATATCCCTAGCACGCTCGAACTCCTCTGTGGCACACTCGCCCGGAGGGTG 
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CGCCCCGCGACCCACGTTCACGCCGAACTCCCGCAAGACCCTCTCCATAGCGC 

TTATGACGCGTTCGTGCTTCAACGACGTAGCGGCGTTGTCGAGGTACACCCACT 

CCTCCTTGAGTGGAAACCCGTTCACGATCTCATCCAAACCCAACGCCTTCCCTC 

CGGCCGATCTTTGATCATGGATTCAAAGTCGTTGCTCCGCCGGGAACGTTAACG 

CTATCGGACGTCTTTGACGCCTAAGCGGGCGTGCAGTTCATCACCCGCCTTTGA 

GAAAACCCCTCAGGAATTCACGTATCCTGCCCGTGTTAGGGACCTCCCAAACGT 

GCCAGCCACTTTCGTAAGGGGTAACGAGGGAGTACCGGTCGGCCTCCGGGTC 

GAGTTCTCCACCCTCCCAGGCGACTAACACCTGACCGCCGGCCGCCGCGACG 

GCGCTCTCACGATCGTCGTAGTAGTCCCGATGGTCCTCCGACCGAAGTACGAG 

CACCGCCGCCTTATGGCGTCGTTTTACCCTGTCCAGGAGATATCCTCGCTCCGA 

CATGTGGTCCACGATATCGTCTATGAACTCCGGCGGACATCTCGTCACGAGAC 

GACCCGTCTTCGGGCGCAGGACATCCACGCAGGCGTCCAGGAACGACAGCAC 

GAACTCGAGATCGGGCGTCCGGGAGATGCCGCTGCGAAGTCCCCACGGAGGA 

TCGGTCAGCACCTCGTCGACGGGACGTCTGAAATCTTCGATGCTGCACTCCAG 

CGGGAGGACGTCACCTAGGAGGACGTCCCGATTCGCGGAGACGTTGGCAGAC 

AAGGCCGCAGAGTGCTCCGGGTCGGGTTCCACGGCGTACACGGTGTAAGGAC 

CGAGGGCCGCCACCGTCAGGGCGAAGGATCCGCAACCCGCCCCGGCATCGAG 

GACCTCTCCTCTCCACGGGGCGCGAAGGTCACGGACGACTTCCATGATATACC 

TGGTGCTAGGGATTATCACACGCGAAGGGAACATAGTGAGGGGATCTTCGAGG 

AAAGGCAGGAGTACCGGGACCGAGCGCTCTGACCCTCCCATTCGCGGTCACCC 

GGCGTCGAGAGTGGAAAATGGACAAAATTTAAAGTACCTGGCAGCTGCGGGCA 

GCGGTCGTACGAATTAATGCTTCGAGAAGCGTTGGGAAGCCCAACGGCTCGGA 

CGGATGCCTTCGGCCCAGGGGGGTCGGTTAAAGATTTGATAGCGAGTATATCA 

TCCGGAACGAAAGATGTCGCTATTTTGCTTCTGTTCCTAGGTCTTACGGCAGTT 

GCCAGCCTCGCATTCTTGTAATCTCCGT TCTCC GCAGGTGATTCCCGAGCTCAT 

GTCGTTAAGATCTGGTTCGTGAGCGAGCTTTTCGAGCGAGGTCATTGGTCGTAC 

TGGTGCCCGGTCTGGTATTGCGGCTTCCCGTTCCTGCTGTACTACCCACCGCT 

GTTTTACCTGGTAGGAGGTGCCCTGAACCTCCCGCTAGGAGATCCCGTACAGA 

CGCTGCGTATCCTGGGGCTGACGGCGGTCTACTTGCTCGTAGTCGGGATCTTC 

TTCGCGTGCCGACAACTCGGCTTCACGACCTTCGAAGCGGCGTTGAGCACCCT 

GCTGTTCCTAACGTCTCCATCCATACTTTGGGAGATCAACCGCGGCGGCATATT 

CCCGATGATGATGAGCCTCGGGTTCGGACTGCTCGCCCTGGGCCTCTTGGAGC 

GAACGCTCTCGCGAGGGTTCACCCCCAAGTCCGCGCTCGGAGTCATCGCGCTG 

ATCACGCTCTCGCTCTTCACCCACCCGATCGGCGGTATGACCTGCCAAGGGGC 

CCTGATCCTGCGCGTGCTCCTAGAGGTAGTTCCCGAGGGATCACTCCGTCCGA 

ACCAGTGGTTCCGAGCCCTGACCGACCGGCAGAACCTCCCACTACTACTCCCC 

GCCGCACTTCCACTCCTCCTCGCGGCCCCTCAGTACCTCCCGATGCTCTTGTAC 

CGGGGATACATCTCCCCGCTGGTCACGCCGGCCCCTCAGAC GCCGTT AGATTG 

CATAGTCACACTCCTCTCGTGTCCCATGTGGTCACCGTTACCG I l l I iCATCCTC 

CTATCCGTGTTAGGGGCGTACTATGCACTTCGACGATCAGGCCCCGGTATCCG 

TCTGTACGGGGCGTTGACGTGCCTGATATTCTGCGCTTCAGTGTTCTCACTACT 

CGCGTTCTGGTCCATCTACAAGGTGGCTCCCGGCGGGCAGTTGATCACCCACC 

GATTACCCGGAGTGCTCTTCCCGCTGTTCGGCGCTCTGATCCTCGGATGCGTG 

ATCCGACACCGCCCGAAGGTGTTCGCGACCCTGGCGATACCTCAACTCCTACT 

CTTCGCCGTGTACGTGTGGAGCTACACGCAACCCGTGGACCTGGACAGCGTGC 

GAGAGGGTCACATCCCGTCTCCCGTCGTCCACTTATGGAAAGCGATGGACCTG 

CTTCCCCGGTGCGTCGGTGCCGGCCTGACCTCGCCTCAGAGCCTCCTATGGAC 

CTTGGTCGCCGCCGGCGGTTTCTTCACGCTGGACACGAAACCCACGGAGGACG 

CGAAGTGCGCGTTACACTACCTCCGTCACCAGGGTGGGCCTTACGACCGGGTT 

ACGTTCGACCCGTTCACGCACGTCCCACTGTACCGCTGTGACAGCGCCTTCGT 

ACCCATCGAGTCGGGCCATTATTCCCTGCTGGGTTGGTTCAACCAGGGCGATC 

CGGCGTTCTACTCGCTGGCATGGTACGTGGAGTGGCAACATTCGTGGGTCTTC 



571 



WO 03/076575 PCT/US03/06664 



TACCCGAACGCGGTTCTGACGGTATTTCACCTGGCGAACGTACGATACGTGATA 

TCCGGATCACCTAAGTGGACCGCCTCGCTCGAGCGTCTCCCCGAGTTCCACCG 

GCTGACGGACTTCGGGAGGTATACCGTATTCTCGACATCGGTGAGCCCGGGTC 

CCGCCGAGCTGGTACCGCGCCCGATTCTGGTGATCGACGACATCCTCAGGCGA 

CCGAACCCGTACTACACCATGGTTCTCAACATAATACCGGATGGAGGCACACG 

GAGGATCTTCGTCGAGGGTTCACCCGAGGACGTGGCGCGCTTCCGTCAGATCA 

TCGTGCGAACGGATCGACCGGACACCCTCGACGAGGTGCTACGGAAGATGAAG 

TCGGGACGCGTGTTGGTGATCGTGCCCGCGAACGATTACGCGACGGCCAGATA 

CCTGGCCGAGCGGTTCGGACTTCACGTCAGGCCCGTGATCGTGTGCCCGTGG 

GAACCGCTCCCGTCAATGAAGGTCTGCAACAGGCTGATCGACGCGTACCGATT 

CGTCGGAATCACGGTGCCCGGAGCCACCCCGGAAGAGAGAACCTGGTTCCTGT 

TCAACGGACGCCCTTGGGTGGATGTGAAGCTCGGAAAGGTCGAAGTCCGGGTG 

TGCGGAGTGGACTTCGTTGACCTGGCCGGGACGTTACACCAAACGCTGTACTA 

CGGGGCCGGGGCGTACCCCTTACCCCCGAAGTGGGAGCGCGCGCTCCTCAAC 

GAGGTCCTAAGGGGCTTCGACTCCGGTAAGCCGCGACCCGTGAAGTTCAAGGC 

GGTCGAACCGGACGACGTGCGCGTGCGTGGGAAAGGATACATACTCGTGAAGA 

TAGGATACCACCCGGCTTGGCACGCGAACGCCCCGACGTACCGGGGATCGGG 

AGGACTGATCATCGTTCGATCGACAGGTGTTACACGGCTCCGGTTCGGGTTCA 

CGTGGTGGGAGAGGATGCTGTGGTGGGGAGCGTTCGCGATCGGCCTGATGGG 

GTCCACATGGCTGTACCTTAGAGGTAGGGACGAGGGTCGGTGATCTCACCCTC 

GATAGCGCTGGCGGCGGCCGTCGCCGGACTGGCTAGATACACTTCCGACTCG 

CGGTGTCCCATCCTACCCGGAAAGTTCCTGTTGGACGTCGCTACGCATCGCTC 

GCCTTCCGCTAGCACTCCCATATGGCCACCCAGGCACGGACCGCAGTTCGGCG 

GGCAGATCAGTGCCCCCGCCTCGTGGAGTACTTCGAGCACGCCGTCCTTGAGC 

GTCCGGTGGTAAACTTCCCTCGACGCCGGGATGACGATCAGCCGGACGTCGTC 

GTGGACCTCCTCGCCTTCAAGTACCTCCGCCGCAACCTTCAGGTCCTCGTACC 

GACCGTTGGTACAGGAACCGATGAAGACTTGGTCGATCGCGATACCTTCGACC 

TCCCCCACGGGCACCACGTTGTCCGGAGAGAACGGCTTCGCGACCTGCGGCT 

CGAGGTCGCTCACGTCCAAGGTCAGCTCGGCCTCGTACCGGGCGTCCGGGTC 

CGGCTCAACCGGGCGCCCTTCCGTACCCGCACGCTTCTTGACGTACTCGAGCG 

TCTTCTCGTCGGGTGGAACCATTCCCGTCTTCGCTCCCATCTCGATCGCCATGT 

TGCACAGGCACATACGGTCCGATACGGACATCTCTCGGACGACCTCGCCGTGG 

TACTCGATCGCCATGTACGTCGCACCGTCGGCACCGATTTCTCCCGTCACCTTG 

AGCACGACATCCTTCGCGTACACACCTTCCGGAAGCTCTCCCGTGATCTCTACG 

CGGTAAGTTTCCGGGACGCGGAACCACAGCTTACCGGTCGCAAAGACCGCCGC 

CATGTCGGTGGAACCGATCCCGGTGGCGAAGGCTCCGAGCGCTCCGTGGGTG 

CAGGTGTGAGAGTCGGCCCCCACGATCACGTCCCCGGGACGCACGTGACCCT 

TCTCGGGGAGGACCTGGTGACAGACACCCTCCCGAACGTCGTAGAAGTGCTCG 

ATACCCTGTTCTTCGACGAACTCCCGCATTATTTTGTGGTTCTCCGCGGCTTCCA 

CGGAGTCCGCGGGCACCTGATGGTCGAACAGCACGACGATCTTGGACGGGTC 

CCACACGCGCTCGACTCCCATCTCCTCGAGCCGCTGAACCGTGATCGGGCCCG 

TGATATCGTGGACCATCGCCACGTCGATGTTGGCGACGACGATATCCCCCGCC 

TCAGCGTCTTCTCCGGACGCTCGAGACAGTATCTTCTCGGCCATCGTCTTCCCC 

ACGGTGCTCGACCCCCGGCCGCCCCCGAGCGGCGGTTGAAAAAGGATCGGGG 

ACCCGAGCCCCGTATATCAGGTGGAAGTGCCAAGGTCTAGAGGGGCGATCCTG 

ACCTCGGACATCGACCGGTTGGTAGAAAAGCTGGCTGAAGAGGTCGGAAAGCG 

CGAGGAGGAGGTGCGCCGGGAGATCAACAGACTCCGGAAACGATGGGGAGTG 

TCGGAGCTCGGCGCGCTTCTCGCCCTCGCCGACCGGATGGGTGTGAAGCTGA 

TGCGAACGGGAGAGGAAAAACCGGGGAGAGTGACGCTGGATGAAGCCATCTC 

CCGGGGACTGCAGTCCTTCGACACGGAGTTCATCGTCGTACGCGTGTCGGACC 

CCGCGAAGACCAGGTCGGGCGGTAAAATGGTGACCTTGGTGGTGGGGGACGA 

GACGCGGTCCGCCGCGTTGGTAGCGTTCGACGAGGCCGTCGAGACACTCGAG 
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GAACTCGAGGAGGGTGATGTGGTACGGGCTAGGAACTTGACTGTGAGTTCGTT 

CCGTAACAGTCCACAGCTGGTGGTCACTCGAGAGACCGAGCTTGAAGTCGTAG 

GCTCCGAGGAGGATCCGAACCGGATCATCGAGCGGAACATCTCCGAGGTGAAA 

CACGGAGAGTACGTGCGCGTGCGAGGTGTCGTGGCGAGCGAGCCCGTCGATA 

CGGGAGAACGCGTATACTTCTGGCTCTCCGACGAGACAGGCTCGACGCGTGTT 

AACCTGTGGGGTGAGGAGGCCGAGCGTGCGCTGGACCTCGACTACGGCGACG 

GTGTGATCGTGGAAGGGTGGGTCTCTACCCGCGGTGATCACCCGACGATCAAC 

ATACTCAGAACCCAAGGTCGTGTGGAGCCCGCTGAGGTTTCCATCAAACCAGCT 

ATCCGGAAGCGTGTCGAGGAGCTCGGTAAGGGGGATGTGGCGGAGGTATCAG 

GCGTTATCGTCGCCGTATACGCACGTCGTCGGTACTACGAGGCGTGCCCCACC 

TGCGGTCGGGCCATGAGGAAGGGAGAGTGTCCCGAGCACGGGGCCGTGGAAC 

CCGAACGGAGACCCGTGCTGAACGTGGTCGTAGACGACGGTACCGGGACGGT 

AAGGACGGTGTTCTTCGGGGAACACGCGGTCGAGTTCGCGGGAT ACGAG ACCA 

CGAGGGAATACCTGGAAGCCGACGAATCCGACATCGAAAAGAGACTTTTAGGT 

GAAAGTGTTTCCGTAGTGCTCAGAGTTCGGGGAGAAGGGGTCGTAGAGGACTA 

CGATGCCGTCGCACTGCGGGCTAGGATACTCAACGAGGAGGACTTCAAACGCG 

AAATCCCGATCTTGGTCCGGGAGCTGAAGGGGGAGGAGAGTGAAGGAGAGGA 

AGCTGAGTGATCTGGACCTACTGCCCGATGAAACCGTCAAAAAGCTGGAAGAG 

AAGGGGATCGTGACGGTCGAGGACTTCATTTACGCCGATCCGAAGTACCTGTC 

GGAGGTGACGGGGATGTCTGAGCGGGATGTGGAGGACATCCAGGAGGAGTTG 

AGGAATATCGACGTGGAATTCGAGACGCTGGAGAAGCTGGAACGGAAACGCAG 

GCGCATAACCACGGGCTCCAGCGCGCTCGACGAGATCTTAGGAGGAGGCGTC 

CCGTGCGGGGAGTTGACAGAGTTCGCGGGCCCCTTCGGCTCGGGTAAGTCCC 

AGATCGTGTTCCAGCTGTGCGTGAACGTACAACTACCGGAAGAGGAGGGCGGG 

CTGGAGTCCAAGGCGATCTTCATCGATACGGAGGGAACCGTATCACCCGGTCG 

TATCAAGGGGATGGCGGAAGCCTTAGGGCTGGATCCCGGAGAGGCCCTGCGC 

AACGTCTTCGTGACGCAGGTGAGATCCGTGGAAGAGCAGATGCGAGCCGCGG 

AGGAGGCGCACAAACTGTGCGAGCGCGAGGATATCGGACTCGTCGTCATAGAT 

TCCCTCACGGCGCACTTCCGCGCGGAGTACTCGAAGCTGGGGGACGTCAGCG 

AGCGTCAGGCCAGACTGATGAAGCACGTGGATCAACTCAGGAACCTTGCCATG 

GACCACGACGTGGCCGTGGTCTTCACCAACCAAGTGCACGTCGATATCGAGGC 

CGCCACGAAGGGCAAGGGCAGACGTTACGAGCCCGTCGGAGGAACGATCGTA 

GCCCACCAGGCCACGCATAGGATCATGCTCAGGAGAGCCAAAGGTGAGGTCC 

GAATCGCACGGATCATCGACTCACCGTACCTTCCACAGCGTGAGGCAGCGTTC 

AGGATCACGGAAGAAGGCATTCGGGACGTGGAATTCCCTGAGCGATGAGGACA 

GGCCCAATAGCCGAAACCCGATGACGAGCTCCCGGTCCCATCCGAGCCCTCGC 

GGGTGAAACGCTTATGGAGTTCGATGTGGTGGTGGTCGGTGCGGGTCCGGCG 

GGTTCGGTGGCGGCGTGGGCCGCGGCGGAGGCCGGTTGTGATGTCCTGATAC 

TCGAGCGTAAGGCCGAGATCGGCGTCCCCAAACAGTGCGCCGAAGGCATCAG 

CGCACGAGCTCTCGAGGAGGTCGGAATCAGACCTGACGACGGTTGGATAGCC 

GCGGAAATAGAGCGTGGTATCCTCTCGCTACCGAGTGGTTCCAAGTTCGAGGT 

TGAGGTCGAAGGGTACGTGTTGGAGCGTCGTGTGTTTGATAAGTGGTTGGTTGT 

TCGGGCGGTGGAGGCTGGTGCGGAGGTCGAGTTGTTGGCGCATGCTCGACGG 

GCGTTGTTAGATGAGGGTCGGGTGGTCGGGGTCGAGTACGAGGGCGAGGATG 

GAGTGCACGAGGTCCGAGCCCGCATCGTCATCGCCGCAGACGGAATCGAATCA 

CGCATAGGAAGAACCGCCGGACTGGTTCCTCAACTCGAGCCTGATCATATATGC 

ACCTGCGCACAGTACGAGGTCGTCGGCGACCGGTACGATCCGAAGGCGTTCAT 

GATCCACTTCGATCCCGAGCGGATACCCGGCGGGTACGCATGGGTCTTCCCGA 

AAGGGGAGAACCGGGCGAACGTAGGGGTGGGAATCCGAGGGTCCGAATCCAG 

TCCAGGTCTGGCCTTAAAAACGCTCGACGAGCTCGTCGAGGGTCCCTTATCCG 

AGCTCGTAGCGGGGACGCCAGTGGAGGTGAACGTGGGTGGTGTGCCGGTGTG 

CGGGCCCGTCGAGCGGACGTACGGTGACGGGATCCTCCTCGTGGGTGATGCG 
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GCCCGCCAGGTCAACCCGTTAACCGGTGGCGGGTTGAACACCGCGCTTATCTG 

CGGTCGGATCGCGGGCGAGGTGGCGGTCGAGGCGATCGAAGAGGACGACAC 

GTCCGCCTCCTTCCTGAAACGGTACCAAGACCGGTGGGAAGAAGAATTCAGGG 

ACACGTTCGAATGTGCGCGTGAGGTGGCGGAAATGCTCCCAGAGCTTGACTTG 

AAGGAAGTCGTCGAGTTCCTATCGTCGGTGGAAAACTTGGAGGAAATGCTGAG 

GACATCTGGTATCTTGGAGGACGTGTGGTGGGGTTAGAGTTCTCCGCGCTGCT 

CGGCCATGAACTCCCGATGCTTCTCCGTCCAGCGAACCTTCTTCGGATCCCTTC 

CGAGCTTCAGCATGTTACGCTCGCACTTGCTGGAGCAGAACCATAGGATCGTG 

CCATCGTTCTTGACGAACATTTTTCCTGTCCCTGGCTCAATGATCCGACCGCAG 

AAGTCACAGCGCCGAACATCGGGCATTCTGAGCCCCCCTTACTCGATCGGTCG 

CGCCTCCCTCTCGGTTTCCCTCAGCAGTAGGATGTCTCCTTCTCGAACGGGCC 

CTTTGACGTTTCTAGTGATGATCCTACCCTTGTCCGGTCCCTCCAGGATCCTGA 

CCTTCACCTGTGTCACCTCACCGGCCATTCCGGTGCGCCCTAAGATCTCCACGA 

CTTCCGCGGGTGTTGCGTCCTCTGTCGGGTCGTAGTCGCACTCTACCATCTTTT 

CCACCCCCTAGGCGAGGCCTTCCCTGAGCCCCGTTATGAAGTTTCGTCGGGGG 

TTCGGACGCGGTACAAGACTTAAAGTGAAGGGCGGGTTCGGCGCGCTGGGGG 

TGGCCGCTTGCCCGAGTTCAAGGTAGTAGTGGCGGATCCGGAGAAGGCTCGCT 

CCTACCAGGTGGAGGTGAAAGGTGAGGATGCCGAGAAGCTGATCGGGAAGAG 

GATCGGTGACGTGATCGACGGCGAAATCGTCGGTCTACCGGGGTACAAGCTCA 

AGATCACGGGCGGAACGGACAAGGACGGGTTCCCGATGCGACCTGACATCCA 

CGGACCGGTACGCGTTCGCCTACTCCTCAGCGGTCCGCCGGGTTTCCGCCCC 

GAGCGTAAAGGTGAGCGGAGGCGTAAGACGGTTCGCGGTAACACGATCAGCG 

AGGATATCGTTCAAGTGAACACCGTCATCGTCGAGTACGGCGACAAGCCCGTG 

GAGGAGTTACTCGGCGAGGGCGGCGAGGAGTAACCGCGGGTGGGTACCGTGC 

CCGTCGACTTACGACGAGTGGACGACGAGCGGTTCCAACAGGCCGAAATGAAC 

ATCGGAATGGTGGGGCACGTAGACCACGGTAAGACCACGCTGACGAAGGCCCT 

CTCCGGCGTGTGGACGGACACGCACAGCGAGGAGACCAGACGCGGCATCTCC 

ATCCGACTGGGTTACGCGGACACCGTCCTCACGCGATGTCCCGAGTGCGACAC 

CTATTCGGTGGAGGAGAAGTGTCCGGAGTGCGGAGCCGAAACCGAGTGGCTC 

CGGCGGGTCTCCTTCGTCGACTCCCCGGGCCACGAGACGTTGATGGCGACGA 

TGCTCTCCGGTGCCGCGATCATGGACGCAGCCATCCTGGTGATCGCCGCGAAC 

GAGCCCTGCCCGCAGCCTCAGACCCGAGAGCACCTGATGGCACTGGAAATCAT 

CGGAACCGAAGACGTGATCGTCGTTCAGAACAAGATCGACTTAGTCACCCCGG 

AGGAAGCCAGGGAGCATTACGAGCAGATCGTACAGTTCCTGGAGGAGGAGACG 

CACCTCGACCCCGATAAGACCCCCATAATCCCCGTCTCCGCCCAGCATAAGGC 

GAACTTAGACGTCTTAGTCGAGGCCATGTACGAGCACTTCGAGCCCCCCGAGT 

ACGATCTGGACGCACCGTTCCGCATGTACATCGCCCGATCGTTCGACGTCAAC 

AAGCCCGGTACCAGACCGAGCGACCTCAAGGGCGGCGTGATAGGAGGAGCCA 

TCGTCCAGGGAGAGGTCGAGATCGGTGACGAAATCGAGATACGGCCGGGAATC 

CGGGTGGAGCGATACGGTCGTACCGAGTGGGAACCGGTGTACACGGAGGTGG 

TGAGCCTCCACGCGAACGTGACGCCGGTGGAGCGTGCGAGACCCGGCGGTCT 

GGTCGGTATAGGCACGAAGCTAGACCCCACCATGACCAAAGCGGACCGGTTGT 

CGGGCCAAGTGGCCGGAGAACCCGACACATTGCCGCCCGTCCGTCACGAGCT 

GCTGTTGGAGGTGGAACTGCTCGAGCGGGTGGTAGGAACCGAAGAGGAGCGT 

AAGGTGGAACCCATCCGGACGAACGAGGTACTGATGCTCACCGTGGGTACGGC 

GACTACAGTGGGCGTGGTGACCAGTGCACGGGACGACGAGATTGAGATCAAGC 

TGAAACAACCGGTGTGCGCCGAAGAAGGCGACAGGGTCGCGATAAGCCGTAG 

GATCCAGCGGTGGCGTCTGATAGGCCACGGTGTCATCAAAGGGTGAAGGGGC 

GTGACCATCAGAGTCGTGTTGGACGCTAACTTCCTCATGATACCGCATCAGGAA 

GGGGTGGACGTGTTCTCCGAACTCGACCGCCTCTTGGGCTCCTACCGACCCAT 

CGTTCCCCGTCAGGTCCTCGAGGAACTGGAGCGCGTGAAGCGTGCGGCTACC 

GGTCGGGACAAGATCGCGGCGCGAGTAGCCCTATCCCTCGTAGACGCTAAAGG 
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GATCGAGGTAGTGGACGTTAAAGGGAGGGACGGAGACGAGGCAATCTTGAACC 

TCGCCCGACGGTGGGATCGAGTGTACGTGGGCACCCGAGACAAGGAGCTCAA 

AAAGCGCCTGTGGAAACTCGGTGTTCCGGTGATAACGTTGCGTCAGCGCACAC 

ACCTGGTGATCGAGCGGGGTTAACACCTTGGAAGTACCACCTTCTCCCGTCCT 

GAGCGATGCCTTAGGGAAGCGCTACGTACTCCGGGGAATCCGTCACATCGTGG 

GCCCGGTGCCGATCTGCGGACGGGCGGTGACTGTGCTCGTGGAAGGGACGGA 

CTGGGGGACCGTGGTGGAAGCCATCGACGAGGCCGAGGAAGGTGACGTGCTC 

GTGATCCAAGCCAGAGACAGGGCGCGGGCGTACTGGGGAGGTCTCTCCTCTCT 

ATCGGCCAAGCGGAAGGGATTGGCCGGAACTG TCGTG GACGGATTAGTTAGGG 

ACGTAGATGACGTACGCGAGATCGGCTACACCGTTTTCGCCCGCGGCGTTACC 

CCTAGAGCGGGAACCCACCGTCGATCCGGAAAGATTAACGTCGACCTGTACGT 

CTCGGGCGTGCTCGTGCGTCCCGGTGACATTATAGTGGGGGACGAGAGCGGC 

GTCGTGGTCGTTCCCGAGGAGGAGTGGGAAGACGCGCTCAAGCGAGCCCGTG 

AGATACTCGAATTGGAAGATGACATCAGGACCGACATCGCGGCCAACCGTGCA 

TGGTGGGAGATCGTGCCGGATAAGTTGGGGGGATGGTGAAGAGATGATGAACC 

TCTGGAAAGACCTGGAACCGGGCCCGAATCCACCCGACGTAGTGTACGCGGTG 

ATAGAAATCCCACGTGGCTCGAGGAACAAGTACGAGTACGACGAAGAGCGTGG 

GTTCTTCAAGCTGGACCGAGTACTCTACTCGCCGTTCCACTATCCACTGGACTA 

CGGGTTTATCCCCCGAACGCTGTACGACGACGGTGACCCCCTCGACATCCTGG 

TGATCATGCAGGACCCCACGTTCCCCGGCTGCGTGATCGAGGCACGACCGATC 

GGTCTGATGAAGATGTTGGACGACAGCGACCAGGACGACAAGGTTCTGGCGGT 

GCCCACTGAGGACCCCCGGTTCAAGGACGTTAAGGACCTGGATGACGTTCCCA 

AGCACCTGCTCGACGAGATCGCCCACATGTTCTCCGAGTACAAGCGACTGGAA 

GGCAAGGAGACCGAAGTCCTAGGGTGGGAAGGTGCGGACGCCGCTAAGGAAG 

CCATAGTTCACGCGATAGAGCTGTACGAGGAGGAGCACGGGTGAATCCCGTTG 

TACG AG CTCGTGGAACTCG AAACCACG GTTAG AATTCCCCCCACCCAATTTACC 

TCCGACGTCGAGGATGCCGTGCTCAAAGCCTTAGAGAACGACGTCGAGGGGAA 

GCTCTTCCGGGAAGATGACACCGGCGAGCCCATCGGATTCGTGGTCTTCGTGG 

ACGAAATCCTCGACGTGGAGAATGAGGGTATTTTCCCCGGCGATGGCGCCTCC 

TACCACCGCGTAAGGTTCAGGGCCTTGGTCTTCCGCCCGGTGGAGCGCGAGGT 

GGTAGTGGGCGAAGTAACTAGGGTGAAGGAGTACGGAGCCTTCGTGCGTCTGG 

GACCGCTAGACGGTCTCCTGCACGTCTCCCAGATCCTCGATGAGTACATGTACT 

ACGACGGGGCCCGAGAGGCGCTAGTCGGTGAGGAGACCGGTCGGGAGCTCAA 

ACGGGGTGATGTGATCAAAGTGATGATTATCGGTGTGAGCCTCAACGAGGAAC 

GGCCCAGAGACTCGAAGATCGCCTTGACCGTGAAGAGACCCGGTCTAGGGAAG 

CCGGAGTGGTGGGAATGACCTCGCCCTGAGCGGGGTTCAGGACGGTCCCTTC 

CGACTCCATTCAGGACACATCTTTCGTCGCCAACGTTGAAGAGGCCGGAATCCT 

CTAACATCCGAGAGTACCCGGGGGAGTCAAGGCTCAGGGGAATCCTGCGGATT 

CCATCACCCCCAACGCATCAGCACCGAAAAGAACTCGTACACATGCTACATGCC 

TCCTCTCGCCTGAAGGGCGGGGTCCTCCAGGGGGTCGTGAAAGCCGTTGTCCA 

AGTTGAAAGCGTGCGTCAGGTGCGGGTACCTGGTGGAAGAGGATACCGAGATC 

TGTCCCGCCTGTCACGGGGACGAGTTCACGGAGAACTGGCGCGGTATCGCAGT 

GATCCTCGACACTGAGTCCCAGACCGCGGACAGGTTGAACGCGAAGATCCCAG 

GTAAATACGCCCTGAGAGTTGAGGAGTGACGGTCGTGCTGAGGCTACCTAGGG 

AGCTGCGCCCCGAGCTACGTCGACCCTGGGGCACGCTATACCCACGACCGTC 

CATTAAGACCTACCGACGTCTCCATGAGGAGTCAGAAGTGCTGATTACAGTCGG 

CGACATGACCACCCGAAGCTTCCTCCGGTGCAGTATCCGGCCGGACGTCGCCG 

TCGTAGACCGGAAGATGCTCAGAACTGTCCCCGTGGATCCAGGGAACAAGTTC 

CCGGTAACCCTCGACGTGAACAACCCACCGGGTACTATCACCCGGGAGGCTTG 

GGATACTGTACGGCGGGGTATCGACTACGCACTCGATGGCGACGCGACCCTCA 

TCGACGTTACCGGAGAGGAAGACCTACTAGCCATTCCCGCTATCCTGATCGCTC 

CCGAAAACTCGATAGTCTGCTACGGGTTGCCGGGCGAGGGAATGGTGGCGGC 
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GCGGGTAACCCAACACCTCAAGGATTCTGTCCTCCGACTGCTAACGAGGTTTCG 

GGGGTACGACGAATGGAAGTCGAGATCTTGGATCAGCGGGATAACCCCTTGCT 

GTACCGCAAAGAGGTGAAGTTCGTCGTACGCCACGAAGACAGTGGTACGCCCC 

AGAAGTCGGAGGTCCTTCGGAAGCTCGCGGCGATTCTCGACGTTGACAAGGAG 

GTAGTCCTGATCGACCGTATGGAGTCGGAGTTCGGAAAGCGTGAGACCAAAGG 

GTACGCGAAGATCTACAAGAGCATGGAGCATCTGGAGGACATCGAGCCCGAGC 

ACATGGTCGAGCGACACAAGAAGGTGCTTGAAGAGCTGGAGTCCGAATCCGAG 

GAGTCCGAAGAGTCCGAGTCGGAGGAGTCGGAAGAAGAGGAGTAACCGGGGG 

TAAAACGGGATGGGTGTGCCCAGGAGGGCTAAGCTGTACGAGGTTAAGGACGG 

TAAGGTGGAGCGCAAAAACCCGTTCTGCCCAAGATGCGGGCCCGGCGTATTCA 

TGGCGGACCACGGGAACCGGTATGCGTGCGGTAGGTGTGGATACACCGAGTT 

CAAGGACCAGCCGGAGCCCAAGAAAAAGAAGTAACATTCGCGAGCGAAGTGAG 

GTATCTTGCACTCGCGAGTTCCCGACCGACTGCGCGACGTAGTGGAAGCCGGT 

GACGTCATCGCCCTCGGCGCCGAGTCGCTCCTGGTTCGACACGACTGGCTCG 

GGCTCCTCGCCGTCTACAAGATCCGTCTTCCCAAACCCTACCGTCACCCGTCCT 

TGGACGAGCGCCTCCGTCGCCTCAGGACTCGACGAGAAGCCCGAGCACTGAT 

CAGATTACCCGAGATGGGTGTGCCGACTCCTACCCTGTACGAGGTCGACTTGG 

ATCTTAGCCTGCTGATCACCGAGTACATTCCCGGGAGAACCCTCAAGCAGGCC 

ACCGAGAGTTCCTTCGATCCGGACCATTACCGGAAGTTGGGTAAGCTCGTCGG 

GCGGATGCACGAGCACGGATTCGTCCACTACGATTTGACCACATCGAACATCCT 

CGTGTCCGGTGACGACCTCTACATCATCGACTTGGGACTGAGCGAGGACTCCG 

ACGACCCCGAAGACCACGCCGTCGACCTGCGCGTGTTCGAACGGTGTCTCGAG 

AGCTCCCACCCCGAGGTTAAGGAGGAGGCGTGGAGAGCCTTCCTACGAGGCTA 

CAGGGAAGAGAGGGAAGAAGCCACCGACACGGTGCTCCGGGCCTTGGAGGAC 

CTCAAGTCCAGGGTCCGGTACATCTAAACCTTCGCCACCACAAGGCCCCTTTTG 

ACCTCGATCTCCCCACGTTCTTCGAGCTTTTTGAGGGCAACGTACGTAACGTCG 

TACGGGACGCCGAACTGTGCGAACAAGAACTCGTAGACCTCATCCTCTGGTACT 

CTGCCCCGATTCTGCAACCACACCAGCAAGGCACCGAGTACCTCGGACAGGCG 

CTCGGGCACGTGCATTAGCTCACCATCTTCCGTCATCTCCACCTCGTCGCTCAT 

TAGCGCCGAGTATAGGGCTTCGGAAAGTCCCTCACCGGAGTACCCTGCCCATC 

GGAGTCTCATCACGAGGTCCCGCCAGTCGAGACTCACCTCACGCTTGACGACT 

TGCACCACGTCACCCGGAGTCACCGGGCGGTCTCCCACCAGGAGGTCCTCCA 

GTGGCTCGGTGTCCGGCCACTCCGGAATCCTTCCGAGCTTCGCCTCGAGAAAC 

ACCTCGGTCGCCGAGCCGTAGTCCAGCCTGAATGGGTCCTCAATGACCTCCAG 

GGGCAGCGTCTCCCACTCGGTCACGGCTAACCCGAGACCGTAGTGCTCACAGA 

ACGCCGATACGGATACCACTTCTTCCCTCGGTTCGCGGGGAAAGACCACCAGA 

GCCCCTAAACCCAATGCCTCCGCGTCACGTGCGATCTCGGCCAGTCCCTCTTC 

CCACTCCCCCAAGGCCGATATCGAAGCTAGATCGCTGAGACCTCCGACGCATA 

CCAGCGCGAAGCAGAAATCGTCCGAACGGACTACGAAGTCCAGCTGGTAGTCG 

CTGTCTACCTCCTCCACGACGCAGCCCAGCTCCTCCAGTACGAACCTACAGTCC 

CGGCGGAACAGGGACAAGTTAAGATCCGTCATCGCGCCTTTCCCCGCAGGCGG 

GGTGCCGTAATGTCGACGATGATCTGTGTGGGTATAGAGTCTACGGCCGAGAA 

ACTCGGCGTGGGTGTCGTGACGGACGACGGGGAGATACTGGTCAACGTGAAG 

GCTCAGTACATCCCCCCTCCGGGCTCGGGGATACTACCCAGAGAGGCGGCTGA 

ACATCACTCCAGAGAACTGCCGGAGCTCCTCGAACGCGCGTTGAAGAACGCGG 

GAGTGGAGCCCGAAGACATCGACTTAGTGGCTTACTCGCAAGGGCCTGGACTG 

GGACCCTGCCTACGTGTCGGCGCCACCGCGGCCCGAACCCTGGCACTGACGC 

TCGAGGTCCCCCTGGCACCGGTCAACCACTGCGTGGCCCACGTGGAGATAGG 

GAAGTTAGCGGCACGCCAGGACGGGTTCGATTTCGACGAGCCGGTAACACTCT 

ACGTGTCCGGAGGGAACACCCAGGTGCTGGCCCTCAAAGCCGGACGATACCG 

GGTGTTCGGGGAAACCCTGGATCTCCCCGTGGGTAACATGCTGGACACTTTCG 

CCCGTAAGGTCGGACTCCCACATCCCGGTGGGCCCGAGATAGAACGCCTCGC 
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CGAGGAAGGTGAGCCCGTGGAACTCCCTTACACTGTACGTGGCACCGACGTGT 
CGTTCTCAGGCCTTCTGACGGCGGCACTGCGGAGATACGAGCAGGGAGACAG 
GCTCGAGGACGTGTGTGCAGGACTTCAGGAGACAGCCTTCGCAATGCTGGTGG 
AGATAACGGAGCGTGCCGCGGCCCAGCTGGGCCGGGATGAGATCCTGCTCAC 
5 GGGAGGGGTGGCCGCGAACCGTCGTCTCTCCGAGATGATGCACGAAATGGCG 
GAGGACCGCGGTGCGGAGGCGTACACGGTGCCCCCGGAACTGGCCGGAGAC 
AACG GG GCCATGATCG CTTGG ACGGG GATCCTCGTCCACGAACACG GCCTCTC 
GATACCGCCCGATGAGATCCCGGAGAAGGCTATCGTCAAGCAACGATACCGTG 
TAGACGAGGCGCCCGTCCCGTGGGCCGCTCGTCCTTCCAGATCGGCCGATTCT 

1 0 CAAGGATAGAGTAGGCAGCTCGTCGAGCCCACGCTATGGGGGTTGGAACTGGC 
CCGTAGACGACGGTGGGTTACCATCTTCAGGATACCCACGGAAATCCGGGCTC 
ACGAGCTCAGAGTTATGGGCCCGTAATTAACGGCTGGGACAGCACGGTCGAGC 
CGGCTGAAGTACTCTGGCCTGAGCTCGCAGAATGTCGACGCTCTTACCAGGAG 
ACTCGTACGCGCCTACCTGAAACGGACCGGAGGAGGGTTTCGTCATCGAGCAA 

1 5 GGTGTGACCCGTGCCGACCCCGCCCTGTATGCGTTCGTCTCTTCCAGGACCGT 
CGGAAGTACGAGTACTGGCCGGTAAAGGTGGGTAAAGGCGGTGAGATACAAAC 
CGCTCCGGTTCGAGCTCGAGTGCGTCGAGCCCGGCGCCCTGCCTAGGTTCAAA 
GGGTTCGCCGTCCGCGGGATGCTTCTACGGCGGCTCAAGGAAAGATTCCCAGG 
GTTCGTCAGGAGGTTCCTATACGGTAACCACCCGATCCCGGCCGTGACCCAGG 

20 TCCCACCGCTCACCGACGAGAGGATGGTCGATGTGGGAGACATCGTGAGCTTC 
CGTCTGAACCTCTTCGGAGACGCTGTCGACAGGGACTATGAGATCATCCTCGC 
ACTGGTGGACGGTGAGTTGCGTCTAGGATCGGCCAGGTTCGTGCTGCGACGC 
GTCGAACACGCCGAGACAGGGGAGCCCGTGTGGGATGAATCCGCGTACCGAT 
GCGTGAAACCGGAGAAGCTTGACGCTCGCGAGCCGGTGGGGAGGTACCTGGT 

25 GGTCACCTTCACGACACCTACTTACATCGTCCACGACGGGAAACCTAGGGTCC 
CCAAGTTTCACATGATAGTCCGGAACGCGGCCAGGAAGTTCACCATGCTACACC 
GAAGGTTCGGTCTCGAGGGGTTGACCCGACGCCAGGCCAGAAACATCATCGAG 
TGGGCCGAGCGGGCCGAAACAATCCGAATGGATTACAGGTTCGAGACCCTCGA 
GCGCAGGTCGGCCCGACTGGGGAGGCACGTGTTCCGCACGATCGTGGGAACC 

30 TTCGTATACGAGCTCCCTCCCGAGCCCCCAGACCGCGTCGGTGAGGTGCTGGC 
CTTCGCCGAGGTCTACGGAGTGGGGAAGTTCAACACGGCGGGACTCGGACGC 
TTCGTCCTCGGAGAGGCCGGATGAACTAAAACCGGACCACCGAGACCGACCGG 
GAAGGGGGCAGCTTGAGTGGAGCTGAAGTTCTCGGCTGAAGTCGAGCTCACTC 
TCTCGCGTGAAGTCGACCCCGCCGAGATCGAGCCTACGGTTGAGGAGTTCGTC 

35 AAAGAGGCTAACGAGGATCTCCTCCAGCGAGGTGTCCCCACGGGGAAGGAGG 
GGGCCAAGATCGAGAGTTATCGGGTACTCGAGGACACCATCGAGATGGAGATT 
ACCGGAACGAGGTACCTGCGTCCCCACGAGGCCGCTATGAGGGTCCGTAAGC 
GGCTCGCCGAACGTCTCGGGAGGAAGCACCGGGTCGGCGTCCGCGACCTGAA 
GATCCCGCGGTACGAGGTTGTGCTCCGGTTCGACCGTGAGGTCACGCGTGAC 

40 GACGTCGGGTACGTACCCGTAGCCGACGACGTGGTGGTGGAGGACGGGACCG 
TACGGCTGACGTTCCAAGACGTCGACGAGGAGATGCTCCGCCGGCACGTCATC 
GATCGGGTGATACGGCTCGTAGCTTGGGCCGTCGAGGAGAGGTCGGAGCTAG 
TGGAGCGCGTCACCAAGGTCGAACCCGGTACCGTGGTGGACGAGAGCGGTCC 
GCGAGAGATCCGGTTCGATGGGGACGTCACCGAAGAGGCGCGTCGACGGGGT 

45 TGGGTGAAGGAGTTCCCCGGCCGCGGACAGTGGATTTACACCCCTCCGATGGC 
CGCCCTGTTCGAAGTCCTCCGTGACTTCCTTCTGGAGCGTGTGACGCGTAAGTT 
GGGCTTCGAGCCCGCCCTGTTCCCGAAGCTAATTCCGTTGGAGACTATGTTCC 
GGATGCGTTACCTCCACGGTCTACCCGACGGTATGTACTACGTGTGTCCCCCG 
AAGCGCGACCCGGAGCTGTTCGATGATTTCAAGCGAGAGCTCTACGTGTGGGG 

50 AGAACTCAACGAGAGGACCCTCGGATCGTTGAAGGAGAAGCTCCGCGATCCCG 
GGTACGTTCTGGCACCGGCCCAGTGTGAGCCGTTCTACGAGCTGCTGCGGGAC 
GAGGTGGTGGACCCCGAGCGACTCCCGATCAAGCTCTACGACTGCAGTGGCTG 
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GACGTACCGGTGGGAGGGTGGTGCCGCGAAGGGTCTGGAACGCGTGAACGAG 

TTCCAGCGGATCGAGCACGTGTGGATCGCCGAGCCGGAGGAGGCGGAGAGGA 

TCCGAGAGGAGTTACTGGAAGCTACCAAGCGGGTCGCGGAAGAGCTGGAGCT 

CGAGTGGAAGGTAGTCGTATCGGACGATCCCTTCTACCTAGAGGGTCGGCTGC 

TGGAGGATCGGGACATCGAGCTCCCGGACGTACCGTCGTACGAGTTCGAAGTC 

TACTTACCGTTCAAGGGAGAACGGTCGTCGGAAGAAGCCTGGATCTCGGTGGG 

CTCGTTCAACGTGCACGGCGAACACTTCGTCGATGGCTTCAACGTGAAGGAGA 

AGTCGGGAAGGACCCTGTTCACGGGCTGTGCGGGTCTGGGTGTCACCCGATG 

GGTGGTTGGGTTACTGGCTCAACACGGGTTCGAACCCGAGGAGTGGCCGGAG 

CCTATCCTCGAGAGAATCGACGAGAAGTTCGGTGGG CTACCC GAGGTACCGAA 

GACGCTAACCTGGCCGGAGTAGTCCGATCCCGATCCTTTTTTCAACGGCGCCTT 

CCGGCGGGCCGGGGGGCTTGCGAGCTTGGTCAGGGACAAGTGGAAGGATAAG 

GTATGGTACACGATCCTCGCGCCGGATATGTTCGACAATGTGGAAGTGGGCGA 

GACGCCCGCCGACGACCCGGAGAAGGTGATAGGCCGGGTGCTCGAGACCACA 

TTAGGTGACGTACTGGACGACATCACCAAGCACCACATCAAGGTGTTCTTCCGC 

ATCTACGACGTCGAGGGGACGACAGCGTACTCCAAGTTCGAAGGACACCGACT 

GATGCGCGACTACGTCCGCAGCCTGGTGAGGCGTGGAACGAGCAGGATCGAC 

GGTGTCATCGACGTCGTCACCAAGGACGGATACAAGGTACGCGTCGCGGGTCT 

GGCGTTCACGACGCGACGGGCCAAGACATCCCAGCAGCGGGCCATCAGGAAG 

GAGATGTTCAAGGTGATCGAAGAGAACGCGAAGGAGTGCGACTTCGACGAGTT 

CATCCGCAGGTGCCTGTCGATCAGCGAAGAGGAGAGCATCCCGGAGCAGATCA 

AGGAGGCGGGTCGTAAGATCTACCCGATCCGGCAAGCCGAGATCAGGAAGAC 

GGAGGTCCTAGAGGAGCCGAACGGCCTACCGCCATACGAAGCGGTGGGGGAC 

CGGGCCACCCCGGAGCTGGCCAGCTACTGAGCCTCCCTCCGCAACGGTCTTC 

GGGCGCGTGCGACGGATGTTCCTAGTGAAAACGCAACGAAACCTGGAGGATGT 

AGCGGCAGCGATGATCGAGGAGGAAACCGGGGCCGAGGCCAAGCCACGGCC 

CTTCGGTTACCTCGGTCTAGTGATCGTTACGGGACATGTTACCAAGGATGAACT 

CGAGAAGATCCCGGAGGTAGAGCGGGCCATACCGGTGGAAGCCGAGTGCCGC 

GCGGATCCGAAGGAGATCGCCGAAACCGGGGCCGAACTGGCGGAGACCAAAA 

TTTCGGAGGACGAGACCTTCGCGGTTAGGACGATCCGAAGGGGCGAACACGAT 

TTCACCAGCGTCGACGTGAACGTTGAGGCCGGCGACGCCGTCCGGAAGGCCA 

CCGGTGCCTCCGTGGACCTCGACGATCCCGACAAGATAGTGTGGGTCGAGATA 

CTCAGAGACCGGGCGTACCTAGCGGTCTTACCCGGCGAGGAGGAGTGGAAGA 

AGCTACCTCCAGGAAAACCCGAAGCCGATCCACTGCTCGCCAAACTCGAGTTA 

GCACAGATACCGTATCTCGGGGATCCACGGGCCGCCTACTCCATGGGTGAAAG 

GATCGGGCGGGCGGTTCAGGGGTTCGAATTGAAGTCGTACATCGTCACCCCTT 

ACGAACCGGTGAACGCCGTGGAATTGCTGCACTTCTTACGGGGTCTACGAGAT 

GGCGTGAAGTCCAGGATGGACGTACAACGCGAGTCGTACGGGCGGGAGTTCC 

GGCGGACGGAGCTGCTACTCTACGACCTCTACCAGCTGATACGGCTGAAGCGG 

GACGCCCTGATCATAGGGACGGATCCGAAGGGCGATCCGTACACGGAGATCC 

GGAAGACACTGGGCGAAGCACTCCGGGAGGCGGACGAGGTGGTCGTGCTGGC 

GGGATCGCGGGTGGGATTACCTAGGGGAGTGCTGAGAGCGTGTGACTTCGTC 

GTAGACCTGTGTCCGGGAGTGACGTTCGCGACGGAACACGTCGTACCCTCCGT 

CGTGACGGCGCTGGTGGACTCGTACCTGGAGGCCGAAGGGAGCGAAGATCGA 

GAAGGACGTTGAACGCACATCTCTGAACGATACCGAGTTCGATAATAAGCGATC 

ATACAGAATGCGCACAGTAGGTAGGATTCGATCTGAAGACACCAACTTATCGTT 

GGATACGTGGAACCGTAACGTCTTAACCTCAAGGTCGTCTCCTACTCATCGCAC 

CCACGGGGAAACGTCCGACGGCGTATTCGGGACAGCCGCTCGAACATCGATCC 

GCTTCTCCTTCGGACCCCCGTCACTCGCCAGGAGCCCAGTTCGATACGATAGC 

CCTCCTTTCAACGGTGAGCCTCCGACGGACCGAGAAACCGCGGGGGTTCAGC 

GTGCCGTGTACCCGCTGTGACGCGCGTGAACCGTACAGGCGGTTCACCGGGG 

GCGTTGCCGTTGGAGGTTGTAGGTGTGGTGCACTTACCGCCGCTGCCAGGGTC 
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TCCGCGGGCCAAGTCTATCGAGGAGGTAGTTGAGCGAGCCCGCCGGGATGCA 
GCGCGGCTCGAAGACGGTGGTGTCGACGCAGTTCTAGTTGAGAACTTCGGGGA 
CACCCCTTACTACCCCGATGACGTGCCCAAGATCACCGTGGCCTGCATGACCA 
GGGCGGTGGCTGAAGTCGTCGATACCGTGAGCGTCCCCGTCGGCGTGAACGT 
5 GCTACGCAATGACGGTGTAGCGGCCGTCGACGTGTGCGCTGCGACCGGCGCC 
TCCTTTATCCGCGTTAATGCGTACGTGGAGGCCGTCGCTACAGATCAGGGCGT 
CCTCCAGCCCGTTGCGCACATGGTCTGGCGCGAGATCGACCGCCTAGGAGTG 
GACGTCGAGGTATACGCTGATATCAGAGTGAAGCACGGACGACCTCTGGACGA 
CAGACCCGTCGAAGAGGTCGCACGGGACGCTGTGGAGCGAGGACTAGCCGAC 

1 0 GCTGTGATCGTCACGGGCTCCGCCACCGGGTCCCCTCCGCGGCCTGAAGAGG 
TGCGCAAGGTTGCCAG GGTC GTCGATCGAGTTCTGGTGGGTAGTGGCGTGACT 
CCGGAAAACGCTCACGTTTTCCTCCGAGCCGGGGCGGCGGGTTTCATAGTGGG 
GACATACTTCAAGAAGAACGGGATCACCGAGAACCCGGTGGACGTGGACCGCG 
TACGTGAGCTGGTGCGGTTCATCCGACGCTCAGGGGTAGAACGCTGGCCTTGA 

1 5 TACAGAAGAGGCTGAACCGTAGGGAGCTCGAATGGGTGAGGAAGAGAGTGGC 
GCGAGAGGCGGCCAGACTCCTCTACGAGGGTGCCGTCGACGAGTATATCGAC 
GCGAAGAGACTGGCCGCCAGGCGCCTAGGTGTCGATGTGATGCCGTCCAACC 
» GTGAGGTCGCAATCGAACTCGACCGCATCGGGGACGAGCTAGAAGGCGAAGA 
GAAGCTGCACCGGTTGAAGAGGCTAAGGGAGGAGGCGCTCAAAGTGATGGAG 

20 GCCATCGAGGACCTGGAGCCGCGGCTGATCGGAAGCGTGTGGCGCGGGAACA 
TCAAACGGGAAAGTGACATCGATATCGCGGTTCTGGGGACGACGGACCCCGAG 
GAAGTCATCGAGCGCTTGAAGGAGGCCGGGATCGAGGTATTGGACGTGGAGG 
AAGTGGTGATCACGGAGCGCGGTGGGAAACCCCTGGACATTCCGGAACACTAC 
GTCAACATCAAAGTTAGGACACCGGGCGGCGAGAAGGCCGAGATCGGCGTCA 

25 CCGTCAGCAGTCCGGAGCTGGAACGTAAGGGGCGTGTAGACCTCGGGAGGTG 
CGATTTCTTCGGAGACAAAATCACGGGATTGAGCGTAGAAGAACTACGGAAACT 
GCTTCGAGAGGACCCTTACCGGAAGTTCATACCCCGGGGCTGATACCGAACGA 
GATCTACTTCCACTCCGATCGTGTCCAGTACCTTCTGAACGACGTAATCTACCA 
GGTCTTCGATAGTCGTCGGACCGTGGTAAAAAGCCGGACATGCCGGCAGTATC 

30 ACG G CACCCTCCTCCCTCAACTTCAACG CGGCCTGTAAGG CGG ACCTGGGCCA 
CGGTGTTTCCCGGACTACGAACACCAACGGACGACCTTCCTTCAGAGCGACTA 
CCGCGGCGCGCTTGATCAGATCTCCGGCTACTCCGACGGCCACACTCGAAAGG 
GTGTGCAACGTGCATGGGCACACGATGTACGCGTCGATCCGATACGTGCCGCT 
AGCCGGCGGTGCTGTGAGGTCCTTAGGGTCGTACCTCCGCACGTTCTCGGGGA 

35 GGTCAACCCCCTCCTGCTCCATGACGTATTCCGCGGATCTAGTGACTGAAATCT 
CTACGTCCACCCCCTCTTCATGCAGCACTTCGATGAGCCTTCTGGCATAAATCT 
GCCCACTGGCTCCCGTAACCCCTATGAAGACTCGCAAACCCCTACCCCCGAGA 
ACCGAGATGACGAGTGATGGGCGGACCGAGTACACGACGCGATGACGAATCCT 
TTAAGTGCCGATCAACCCATGCGTTGCCTTGTACCTGGCGTACACTGCGGCGAA 

40 GTTAAACGCCGCGTGGATCGAGATCGCCGTCGAGTACCCTACGGCGAACCCGA 
GCCATCGTCGCCTCAATGACCCGTACAACAGTCCGAAGGAAGACGTCGCGATC 
ACGTGAATGGGTAGTGACGTAAACGTTCGGACGAACCCCACGATTATCGGGCC 
TAGAAGCCCGAATTTCAACCCTACCAGCGCGTAGAACACGTTCTCCATGGATCC 
GAACCCTAAGGCGGTAGTAGCCGCGACCGTAACGGTTCCCACCGGGCGCCTA 

45 CCACACTCTCGTACGACCTTCGCGGCCGTCCCTACGGTCGGTCCGATTACGGG 
AAACCTCGATGCCAATCGGAGAGCGCCGGCCAACACCCGCGGAACTACGAGG 
AACCCGAGTCCTTTGGATAGTTCTTCAACTATCGGGGCTACGACCACGGCCGCT 
ATAACCAGCCGATAAGGGCCGCTTAGGCCCGACGTCAGGACTGTTTCTACCAG 
GAACGCTATCACCACGGAGATCGGGGCGTAGAGGAGCCCTAACAGGACCCCG 

50 GTCACCGCGATTACCGGAGTCAGGATCAAGCGTCTATCCCCCGGTGATGAGGA 
GAGGGCCTGGACGCCGACTGAGGGATGACGACAACGGCCGTCGCCGACCGTT 
TCTCTCTTAAGTCTTCGTAGGCCGACCCTTCCGGGGGATACCCCGCGTGTTCGT 
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GGCGAAGTACCTGGGTTCGGCCCGTTACTCGGAGCTCGACGAAGAACTGAAGG 

ACTTCGCACGGTTAAAGGCACACTTGGCCGGTGTGGACTTGAACAGGGACCCT 

GAACTGATGATATTCAACGTGGAGGGCACGAGCAGTTACTACATAGTGTTTCTC 

GAGGAGGTAGAATCCGAAGAGGACGTCGAACGCCTGTTAAGGGAGGATATGGG 

GGCGGAGCTATCACGGGATTCGAAGGCGTCGGTGAGGAGAGTGCTGAACCGC 

TGAAGGCCCAATGGGTCGCCCTGAACGAGGTAGTGAGCGAGCTTCGAGCACG 

GGGAGAAGAGGTGCCGGGAGAAGTCCTCGAGAACTTGCGGACGGCGCGAGTA 

ATCCTCCATCATTACGAGTTCGACCCTCACACATCCGCCAGGACTCTGGGGAAG 

GCCCACAAGTACCTGGATAGGGCTCAGCGGGCGCTCGCCAGGATCTGTGAGTC 

CCATCCGGATCTACTGGATAAGTTGGTGGAGTGGCCGAAGCGCGTGAAGGAGC 

TGGCCGCGAGGTTCCGGGAGGACACCGCCCGCTCTAAGTTCGAGCCGATGCC 

CAATCGACCGGTTCCCAGGGCCGGTGACGGGTTCGCCCGTGTGAGGCTCCCG 

GAACCTATCGAAGTCGAGAGGCTTCAGGACGTGTGTGAGTTCGCGGGAGTGAT 

AGTCGAGATGAAGGAGGTAGACGTAGTGGAGGTATTCGGGGACAGGGACCGC 

GTCGGGACGGCGCTCAAGGAACTCAGAGAGCTGCCGGAATCTTGGAAGAAGAT 

GCTCGAGAAACGCAAGAGCAATGAATAAGTAAAGATCGACGGACGGTCCCGCT 

GATCGCACGACCGGGGTGATGCGCTCGTGATCGGTATCGCGACGGCTGACTTC 

CACGGGGACGTGGAGAAGGCGGAGCAGGTCGCGGAAAAGGCCGCCGACGAG 

GATGCCGACGTTATTTTCGTAGCGGGAGACGTGTCCGACTTCAACTTGGAGGAT 

CCCGCACAGGTAGCTGAGGAGATCGTGGATGTGCTGAAGGAGCACGGCCAGG 

AGATCATGGCCGTGCCCGGTAACTGCGACACTCCGGAAGTCGTCAGAGTCCTC 

GATACCAGCGGGGTCTCGGTACACCTGAAGGTCAAACACATCGGTCGCTACGA 

CGTGGTCGGGATGGGTGGGTCCAACCCGACGCCGTTCGATACGCCGCTGGAG 

TTCGAGGAAGACGTCATCGAGTCGAGGCTCAGGGAACTCATGAACTCGACCGA 

TGAGCCGGTGATACTTCTGACGCACGCACCCCCGAAGGATACGGCGGTGGACA 

AGGTCGAGGCCGGTGACCACGTGGGCAGTGAGGCGATCCGAAAGATCGTGGA 

GGAGTTCCAGCCCAAGCTTCACATCTGCGCGCACATCCACGAGGCGGCGGGC 

GAGGACGAGCTCGGTAACACCCGGGTGATCAACCCCGGCCCGGGCGGTACGG 

TGGTAGTCGAGCTGTGAAGGTCAACCCGAAATTTCCTTGGGAACGAGAGGTGA 

TCGAATTCGTCCGGACGGAGATGTCCGAGGTTTCACCTTCCCACGACTTCGAAC 

ACGTGAAGCGCGTAGTGGGGCTCTGCGAGTTCATCAGGCGCAAGGAAGGAGG 

AGATCCGGAGATACTCCGCGCGGCCGCCTGGTTACACGATATTGGAAGGCCGG 

CGGAG G AGCG ATCGGGTGAAGACCACG CGG AG GTCAG CGCCG AAATAG CGGA 

AGATCTCCTCCCCCGCGTGGGATTTCCCTCGGACAAGCTAGGGGAGGTAACAC 

ACGCGATCCGAGCTCATCGCTTCTCCACGGGACCCGAGCCGCAGACTTTAGAA 

GCCAAGATACTTCAGGACGCGGACAACCTCGACGCCCTGGGAGCCATGGGGAT 

AGCCCGATGTTTCTGCGCGGTCGGAGAGCGGGGGACATCGCTGGAATCCGGT 

GTGGAGCACTTCCACGAAAAGCTACTCCGATTACCGGAGTTGATGCACACTGAA 

ACGGCCCGCCGATTGGCGGAGGAGAGAAGGCGAAGGATGGTACTGTTTCTGG 

AGTGGCTGGAGAAGGAGTGGCGGATGAGGAGTTAGGGGTCGGCCGACGGGAG 

GATGGGGATGACGGGGTTTACCCGACGCCTCCGCGACI I I I I I AAGACTATCGA 

ATCCGGCGTCCGGGGGTGTTCTCGTGGCGGACGACGAGGTGAAACCAATCGT 

CCGGATAGCCGATGTCGACCTTGACGGGCATAAAAAGGTCCCGTACGCGCTCA 

CCGGAATCAAAGGTATCGGGATCCGGATGGCCTACGCGATCTGCCGGGAGCTA 

GGCCTCGACGAGGAGAAGAAGCTCGGAGAGCTCTCCGACGAGGAGATCGAGC 

GCATCGAGGAGGAGATCAAGAAGCTATCGGAAGGAGAGTCCAACATCCCCTCC 

TGGATGTACAACCGCCAGAAGGACTACGAAACGGGCGAAGATATGCACTTGGT 

CGGCGCGGAACTCGAGATGACGGTGAAGCAAGACATCGATCGGTTGAAGAAGA 

TCCGCGCCTACCGTGGTATACGCCACGAGCTGGGACTCCCGGTCCGCGGTCA 

GCGTACGAAGTCCTCGTTCCGCCGCGGTAGGACCGTGGGTGTGAAGAAGAAG 

CAGTAGGGGGTAAAACAGGATGGGTGACCCCAAGAGGCCCCGTAAGAAGTACG 

AGACTCCCAGACATCCGTGGGAAGCCGAGCGACTGGAGTACGAGCGGAAGCT 
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GATGCGCAAGTACGGACTGCGGCGTAAGAAGGAGCTATGGCGCCACCAGACG 
CAGCTCAAGCGGTGGCGTGAGAGAGCCAAAGAGCTCATGGCGAGGACGGACC 
CCGAAGCGCAGCGTGAGCGGGAAGCCCTCTTCCGTAAGCTGTACGATCTGGGT 
ATCTTGGACAAGAAGCCCGAGGAAGCCACACTGGACGACATCCTCAGGCTGAC 
5 CGTAGAGGACGTTTTAGAGCGTCGTCTTCAGACGATCGTGTACCGAAAGGGCC 
TCGCCAAGACCCCGCTGCAGGCCAGGCAGCTCGTTGTGCACCGTCATATCGCG 
ATAGGTGACCGGATCGTTACCGTCCCGAGCTACTTAGTGTCTCGCGAGGAGGA 
AGAGGAAGTAGACTACTCCCCGTACTCCCCGCTCAAGGATGAGGACCACCCGA 
TCAGGTGCGAGGCACGAGGTGAGTCACCAGAAGAAACCGCGGCTGAGGAGTA 

1 0 AAATTCGGGGGTTGACGAATGGCCGAGAAGGAGGGTAAGAAGGAGAAGAAAGA 
GCGGTGGGGAATCGCCCACATCTACGCCTCCTTCAACAACACGATCATCACGAT 
CACCGACCTTACGGGTGCCGAGACGTTCGCCCGCTGGTCCGGAGGTATGGTC 
GTCGACGCGGACCGAGAGGAGAGCTCACCGTACGCCGCCATGAAGGCCGCCA 
GGCGCGCCGCCGAGGAAGCCATGGAGAAGGGTATCACCGCGGTCCACGTGAA 

1 5 GGTGCGCGCACCCGGTGGTCACGGTCCTAAGACGCCCGGACCGGGCGCCCAG 
GCTGCCATCCGAGCTCTAGCCCGTGCAGGCCTGAAGATCGGACGGATCGAGG 
ACGTCACGCCGATCCCGCACGACGGTACCAGGAGGCCCGGAGGTAAGAGAGG 
ACGCAGGGTATGAGTCCCTTGCGCGTCCGTCTCTACGACTACCGGAAAGCCGA 
CGTCGAGCGCGCCACGTTCATCATCGAGGAAACGTCCGCGGAGTTCGTCAATA 

20 CTATCCGCCGCGCCCTTTACACACTCGTTCCCACCTTACGCATCGAGGAGGTCA 
TCATCTACGAGAACGACACACCGATGTACGACGAAATGCTGGCCCATCGACTG 
GGACTGATACCGCTGCGTGTCGACGACATCGACCAGTTCGAGTTGCCCGACCT 
GTGCGACTGCGGTGGGAAAGGTTGCGAGAAGTGTCAGGTACGGGCGGAGCTC 
GAAGTAGAAGGGCCCACCAAAGTCTACGCTCGGGATCTGAAGTTCGATCATCCT 

25 GATGTGGAACCGGCCTTCCCTGATACGCTTATCACCGAGGTCGGGGAGGACCA 
ACGGATCAGGCTCGAAGTTATCGCCGTACCCGGTCTGGGCCTCGAACACGCGA 
AGTGGAAGCCGGTGAGCGCAGTCGGGTACAAAGGCCTCCCCGAGCTCGAGAT 
CGACGAGGATAAACTCAAGGAAAAGAAGATCACGTACGAGTGTCCCCAGGGTA 
TTATCAGGATCGAGAACGGCGAAGTAGTCCATATCGATGAGGATCGTCTCCCCG 

30 AGTGTCGGATGTACAAGGAGTACGAGCGCGAGACCGATGGGGCCGTTCGTGTC 
CGTCTCCGTGATGACGCCTTCGTGTTCAACGTTGAGACCGACGGCTCGATGTC 
GCTCGACACCGCGATCTTGAAAGCTCTCGACGCGATCGAGCACAAGCTCGAGT 
CTCTGAAGAAGAACTTGCAGAAGGAGGTGAGCGGAGAATGACTTGGGCGCCCA 
CCGGACCCACTAACGTGGAACTAAGGAAACTGATCCGTGACCTGAAGAAGGCG 

35 GCATGTGAGTACAACGCGCCAGTCTGGCGAGATGTGGCGGAACGCCTGTCCAG 
ACCCAGGAGACAGCGAGCTGAAGTTAACGTCGGAAAGCTCGACGGACTAGCCC 
GCCGAGGTGTCATCCAGGAGGAAGAGACCGTTCTAGTACCGGGTAAGGTGTTG 
GGTGACGGAGTGATCACCCAGCCCCTACGAGTGGCCGCATGGAGATTCAGTAG 
GACCGCCAGGATGAAGATCGAAGCCGCCGGCGGAGAATGTCTGACGATCCGT 

40 GAGCTACTCGAGGAGAACCCAGAGGGATCGTACATTCGGATCATCGAGTAAGG 
GGGAAAGGAAGCTTGGTCGAGTACGCCCACTCGAAACCTGTCGACCCGGAAGA 
GTGGACCGTTATCGATGCCGAAAACGCCGTGCTCGGTCGCCTAGCCAGCGTGG 
TGGCGAAGAGGATCCTCAAAGGCGAGAGGATCGCCGTCATCAACACTGAAAAA 
GCCATCATCACCGGCAAGAAGAACACCATCAAAGAGGAGTGGCTGCAGAAAAT 

45 CCAGCGAGGTGACCCGAAGAAGGGTCCGTTTTACCCGAGGAGACCCGATCTGA 
TCTTCCGCCGGGTAGTCCGCGGCATGCTCCCGTGGAAGACCAAGCGCGGGCG 
TGAAGCCTTCAAGCGGCTTCGCGCGTATATCGGTACACCGAGATGGGTCGAGG 
AGGCGAACATCGAGCCCGAGCGGGTTGCCGAGGCTGACATGAGTCGGTTGGG 
ACACCTCTGGTACGTAACTCTCGGCGAGCTCTCGGAGGAGCTCGGTTACCAGA 

50 TGCCGGGGGGCCAGTAAATGGGTAGGGTCGTCCAGACCACAGGTAAGAGGAA 
GACCGCCATCGCCCGGGCCGTCATCCGGGAGGGTGAAGGTAGGGTCCGCGTG 
AACAAGCGGCCGGTGAACATCATCGAACCTGAGATGGCCCGGATGAAGATCAT 



581 



WO 03/076575 



PCT/US03/06664 



GGAGCCACTCATCATCGCGGGTGAGGACATCGTCAGTCAGGTCGACATCGACG 

TGAAGGTTCAGGGAGGCGGATGGATGAGCCAAGCCGAGGCTGCCCGTATCGC 

CATTGCCCGAGGCCTCGTCGAGTGGACCGGTGACCCGGACCTACGGGATGCTT 

ACATGGCCTACGACCGCCACATGCTGAAAGGTGACCCGCGCCGTAAGGAGCC 

GAAGAAGTTCGGTGGCCGCGGTGCCAGGGCACGGAGACAGAAGAGCTACCGT 

TAAGGCGGGTGTCCACGGATGATCATACCGATCAGGTGCTTCACCTGTGGGCG 

CCCCATCGCCCACCTATGGGAGAAGTACGTGGAGTTGATCGAAGAGGAGGGAA 

TGGAACCCGGGGAGGCACTGGACGAGCTAGGCGTAGATCGGTACTGTTGCAG 

GAGGATGTTCCTGTCCCACGTCGACCTGCTCGAGGAATCCCTCCCCTACACGC 

CACCCCGGCTCGGAATGCCCCGCTAAATTCTTAAACACGATCTTCTGGGAGTCC 

TCCGGTCCACGTCAAGGGGCCGTGGGGTAGCCTGGTCTATCCTCCGCGGCTG 

GGGAGCCGCGGCCCGGAGGCCGCGGGACCCCGGTTCAAATCCGGGCGGCCC 

CACCCCCCAATTGTTACGTTAACCGTAACGATGTTGGCGAGTCGATTCGGCTTT 

AGGACTCTTGTGCACAACGATACCGCACACCGGTTACGAACGGGATAATACCCT 

CAAGCCCACGGCGGGATCGACGGGTGCAGGGGGTGAGACCACATGCGAGCCG 

TAGCTACACTCCTGACCTGCATGCTGGCCCTAACCGGAGCCGCGTCTGCGGGT 

AAGTACTTCGAAGTAACCCAGACGCCGGTCGTCGTCAGCCTGCAGGGAGTTCC 

GCTTTCCGACGTCCGAGTGAAGTTCACCGATGAAGGTAAGCAGGTAGTAGAGA 

ACATACTGTCAGGACTGAAGGTGAAAGTCGACAGCGAGGAGGTTCAGGTGACC 

AACGTCGCCCGCAAGATCGCTGAGGCGCGCGAGGGCAACATCACTAACGAGG 

AGTACGTAGTAGGAGCCCTAGGATATGAAGTGCCTGAGGGCAAGTACTTCGTA 

GGTTACCTCCAGGTTAAGAGCGGCGAAGGTGAGACGAAGAAGTACGTCGTACG 

TTACGAGGAGGAGCAGAAAGCCGTGATCAAGTCCGCGCCAGGGTTCGGCAGCT 

TCACCGCGACTGTGGTCCAGGTTCTAGGTGAGTACGACGATAAGGGTCTACCG 

CTGATGACACCATCGATCGATCCGACGGAGGTGAAGGATGAGGTTCTACTGTG 

CCTGCCGGTGATCAAGGAGATCACCCTGAAGCCGGCAGTGCTCCAAATGGACT 

GGTACAAGATACTGGAGAAGGCGGAGCCGGGTAAGGTGTTCGTGAAGCTGGC 

CCAGGTACACGCGCACGGTGAGGGCGATAAGATAGAGGTGATATACGCGCCGA 

CGAAGGTGGACGCCCTACAGCTGCTGGTGAGCGGTGAGGAGCCGCTGATACC 

GACCCAGGAGGATATGGTATCGACGATCGTGGATCCGTACATGGAAGAGCTCG 

AAGCCGTAGTGGACACGAAAATCGACGAGTTCCTGAAGCCGATCCAGGAGAAG 

GTTCAGGGTAACCCGGCTCTCGAGATCCTGACCGAGAGGTTCCTGCCGACGTT 

CCTGAAGACGCTGGCCGGGAAACAGATCCTCAGAGTGAAGGAGACCATCGTAA 

GCGCCTTGATGCCGCACACCCAGTACGTCAGGACGTTCCTAGTGGGTCTGTAC 

ATGTCGCAGTACCCGGACGGGGTGAACGTGAACACGTTGATGGCGCGCAAGG 

CCGCGTACGAGTCGCCGATGTACGAGATCCTGGTGTCGGCCGTCAAGACATCT 

TACGATATGATGCTGGAGTCACTGAAGAGCACGCTATCGAACATCATCGACAGT 

ATCGTCGACCAGTACGCGGACGAGATCGCCGAGATGGTGGGCACGACGACCG 

AGGACGTCAAGCAGACCGTCGAGAAGCTCACGGTAGGCGTCCTGAAGGACCTG 

CTGACGGGCGACTACGTGGACTACCTCATCAAACTGGTAGCA CTGAA CGTGCT 

CACGAGCATGGGCTCCATGGGTATTCTCTAGCCCCAACCGCCl I l l iCGTGCCT 

AACGTTAGCGTTCTCGTAACAATTGGGCGGCAGCTTCATTTACCCAGCGCGACG 

CCACACCTGTAGCGGCACGGCCGAAGGACCGGTGAGGTCACGGGTGTTCCGA 

TGAGCCGGTGCTCCGGGCCCCCGGTACATCCGACGGCGGCGTCGGGAGGTAG 

GTGGTGAGAATCACCTCCGATGACCTCCCGCCCTCCAGCCGGGGGCACAATCG 

TTACTTCTTCAACCGCGAGCCGTTTAAGGTTCCATACACGTCGCGTTGGAGGGC 

CTCCGTGTCGTCCTTCGCGAACAGGGACGTAATCTCCGTCCGGGATTTCACCC 

GGAAAGAGCTGGAGGAGCTACTAAGTCACGCGGAAGAGATGGAACGCGTGTAC 

GAACGCGGCGGAGACGACAGACTTTCCGGCAAGATCCTAGCCACTCTCTTCTT 

CTCTCCTAGCACGAGGACCCGACTCTCGTTCGAAAGTGCCATGCACCGACTCG 

GCGGTGACGTGATCTCATTGGGCGGCAAAGAGGCGGCATCGACGGCTAAGGG 

TGAAAATCTCGCGGACACCGTCCGCACCGTCGAGCACTACTGCGACGTTATCG 
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TGTTGCGGCACCCGAAGGAGGGTGCCGCCCGGCTCGCCGCGGAACTTACCGA 
CGTCCCCGTGATCAACGCGGGCGACGGCGCCAACCAACACCCGACGCAGACG 
TTCCTAGACCTCTATACGATCATGAAGGAGAAGGGACGTATCGGAGGACTCAGA 
ATCGGGCTGTTGGGAGACCTCAAATACGGACGAACCGTCCACTCGCTGGCGTA 
5 CGCTCTCGCACTGTTCGGCGCGAAAATCCACCTGATATCACCGGAGGAACTCC 
GGATGCCCTCTCACATATTGGAAGAGCTCGAGCAGATAGGCGCGGAGGTCGAG 
GAACACCGAGACCTAGAGGAGATCCTACCCGACTTGGACGTACTCTACGTGAC 
CAGGATTCAGCGCGAGATGTTTCCGGACCCGGAGGAGTTCGAGCGCGTGAAAG 
GTAGCTACAAGGTGACGAGGGAACTCATCGAAGAACACGCGCGGAGCGATCTG 

1 0 GTAATCCTGCACCCACTCCCCAGGGTGGATGAGATCGAGCCCGATGTGGACGA 
ACTACCGCAGGCCCGCTACTTCGATCAGGTTCGTAACGGTGTGATCGTACGGA 
TGGCACTCCTCGACCTCATCCTCGGGGGCGGGTGATCGTGGCCCTCAAAGTGA 
AGAGAATCGAAATGGGTACCGTCCTCGACCACCTGCCGCCGGGTACCGCCCCC 
CAGATTATGCGTATCCTGGACATCGATCCGACCGAGACTACCCTGCTCGTCGCC 

1 5 ATAAACGTGGAGAGCTCGAAGATGGGTCGCAAGGACATACTGAAGATCGAAGG 
GAAGATCCTGAGCGAGGAGGAGGCGAACAAGGTCGCGCTCGTGGCCCCTAAC 
GCCACAGTCAACATCGTTCGAGACTATTCCGTGGCCGAGAAGTTCCAGGTCAAA 
CCACCCGAGAGGGTGGAAGGGTTCCTCCGCTGCCCCAACCCCAACTGCATCAC 
GAACGACGAAAGGGAACCTGTGGACACTGTCTTCGTTAGGGAGTCCAAAAAGC 

20 CGCTGGAGTACCGCTGTCGGTACTGCGAGCGTACCGTCCGGGAGGATCAGATC 
CGTGAGCTGATACGCCCTAGCTAGTCTCCGGGACCAGTTAATGCGATAAAGAC 
GAGGGGGTGAGTGAAAGTCGGGATACCCGCCATCATACAACCTGATGGGTAGG 
TGATACATTGTCCGATCCGAGGTTCAGCTACTTCCGGACCTTCCGGGAAGTCGT 
CAGGCAGAAGAGTTTCTCGAAAGCCGCGGAAGCGCTCGGAATAACTCAAGGGA 

25 CCGTCAGTAATCAAATCGCCTCACTAGAGCGGTTCTTCGACGCACGTCTCTTCG 
TCCGAACACCGGAAGGTGTCGAACTGACCGAAGAGGGCGAAATAGCCCTCGAA 
GCGATCGAGACAGTCCTGGACGCCGTAGAACGCGCCAAGGACAAGATCGCCG 
CTGTATCCAAGGAACCTTCGGGCAAGGTCCGCGTCTCGACCAGTACGGTACCC 
GGCGGATACCTACTTCCCGGCAGTGTCAAAGAGTTCCGCTCTGAGTACCCGAA 

30 GGTCGACGTGATAATCCGCGTGTGTGACTCACGCGAGGCGACCGAGCACGTG 
CTCAG CG G CGATGCCG ACGTAGCG ATAGTGG G AACCG ACG CGTTCGTG ACCA 
GGAAGAGCGTCGAGGTCGTACCGATAGCCTCCGAGGAACTCGTCGTAATCCTC 
CCGCCGGATCACGAGCTCGCCGATGCCATGGAGGTCAGTATCGACGATATCGT 
GGGCGAACCCTACGTCAACCGTGAGTCCGGTTCCGGAACCAGGAGGGAGGTA 

35 GAGAAGTACCTCAAGAGTCACGGGCTAGGGTTCGAGGATTTCAAGATCGTGGA 
GGAGGTGGGTAGCACCGAGGCCGTAATCACCTCGGTATCTCAGGGCGCTGGTA 
TCAGCATCATCTCGGAGCGGGCCGCCAAGCGTGCCGAATCCGCCGGTCTGATC 
CGGATCGCCCGCCTCGAGGATAGACCCCGTAGGTTCTTCTACGCCCTCAAGTC 
GGACAAACCGCTCCACGCCAGCGCCACGGAGGCGTTCTGGGAGTTCCTCCTCA 

40 GCGAGTTCCGTGGAAAAAGTTAGCGAGGTACCTGGCTCGAGTCTTCAACGCCT 
CAAGAGGATCCTCGAACCCGTGTGAAGGTAATCCCCCTCCCTCGTAGTCAGGTT 
TCACGGGTGTCCCGCGTTCCGAGACCTTCACCCCGAGGTCCCAACACAGTTCT 
TTCACGAACCGTTTCTCGGAGCACACGGTGCCCTTCAGGGGAGCGAACTCCGA 
CCACACCTTCAGAACCGAGACGGTGAACCGCACGAGGTCCTTCACGCCGGATC 

45 CGGACAGTACCCCGACCCTAAGTCCGGTCTTCAGCGCCTCGGAGAAGGAGGCT 
ACCGATCCGGGGACCACGTGCTCGGCCCGGTATTCCACCCCCGGATCGAGTA 
GATCCCAAGAGACCACCAGGATATCCGCCTTGGTCCTTCGAAGGACCTCGGGA 
TTGGGATCGACCACGTCGACGTCGAGGCTCAGACGCTCCAGTAATCTGGCGTA 
GTACGGCGTCGCCACGACCCTCAACGTTCCTCGACCTCCTCCAGGATCTTTAAA 

50 TCGTGTAACAGGCGATCGTAGCGCTCTATCCCGTCATCCTGGATGTATTGACCG 
TAAGACTTCAGCCGCTCTTCCGCACGTGCCAGCTCGTACCCTAAGTACAGGGC 
GTGACGGAGGTCGGACAGCAGTCCCAGGGACACCGCCGCCGCCCCCAGTTCC 
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AAGCCGTCGTCGGATTCTAAGCGTAACGGTTCGTCATCGCCGCATCTATGCTCT 

AAGATCAGGACGCCACGGTCATGGTCCGTCAGGATCACGAAGTCTCCGCGCAC 

GTCTCGTTGTGGCTTCGAGGCGAAGCGCTCGGCGTCGAGACCCGACGCGCTG 

ACACTATCGACACGTTTGTCTTTGAACACGACGAGGTCCAACCCGACGTCCTTG 

GGGAAACCGCCGAATTTGTGGGCCACGTAACACATCCTGGACGCCACCGCGAG 

CTCGAGCGTGCTCATCTTGGTCTTCCCGCTGGCCTCCGGAGTGAAGATTATAGA 

GCACTCCAGTTCGACCGCGAGCTGCGCGCAGAGGGCCGAAGTTCCGGGAGAA 

TCGGCATCTATGAGCTCGAGCACGTTTCCCGCACCGAAGAAGAGTGGCGCCTC 

AGGGAACTCCTCGGCCACGGCGCGATATCGCACTATCGATTCCACGATACCTC 

CCGGTGGATCCATCACTGGGTCCAGGACGTAGTCGACGTCGCGACGTTCGCAC 

AGATCGACCAGCTCTCGGAGCTGTCGGACGGCGATCTCGGGTTTCTTGTTCTC 

GGGGACTAAAACCACCGGCACGTCGTACTCATCCGCCAGGTCCACGGGCTCTT 

TTAAATCCGGGAACGCGTTGAGAAGGATGTCCGCGCCCGCCTCGACACCCGCC 

TCGAGAATGCCCGGGTCACCCGAGTCGATGCTCACCGCGACGCGATCTCCCAC 

GCGATCCCGAACCGTCTCCACGATCTGGCGGACGTCCTCGGGAGACCGCTCGT 

GGAATCCCAGGTCGACTATTTCGGCACCCAGCTCCGCCCTTCTCTCCGCTTCAG 

ACGCTGCCTCCTCCGGGGAAAGGTCATCAGCGAACACCTCGGACAGAACTCGC 

GGTCTACACCCTCGTGCGATCCTTACGGGCCCCACATCGATCCAACTCCGTTC 

GGGAATATCCCGCTCGACATCCCGAACCTTCCGTCCCAGCTCCCGTAGGATCT 

CGTCACGGAGCAGCACGCAGGCCGGCACGTCCTTGGAGGGGACGAATCCTTC 

CTCCATCTTGCGGAGGACCAGGGGAAGGTCACGGGCTTCCCGGGAGCTCAGC 

CTGAAGTCCGCGTCCAAGGCTTCGTCCAGCTTCCTGACGTCGCCACGGAACCA 

ACCCGGTAGCAGGATGTAGTCGTACCGCGTGAGGTCCTCTCCGCGCAGCTGCT 

CGATGACGAAGCGCGTGGTCATCAGCGCGGCCACGTCGATGGGCAGTACCTT 

GACCTCGGCCCACTCGAAATCCTCCGCCGCCTTCCTGACGTCATCGGCGGCCA 

GCCTACCTGTCAGGAGTAGTACCCTCACCCGCGAGTTCCCCGAGTCGCTCCGG 

GATCTCCTCGGGGTGTCGTAAGACCTCGATACCTTCGATCCGCTCCAGTTTCCT 

CACGTTTTCCGCGTCGACGGATCTCACCCTCATCTCGTACTCTAGACCTCCGTG 

AATGGCATCCTCAGGACAAGCCTCGGCACACTTCCCACACCCCACACACCGCA 

GCAGCCGGATGAACGCTTTACCGTCCACCATGTCGATGGCGCTCCTCGGACAC 

GCGTCCACGCAGATTCCGCATCCCTCGCATCGCTCCCTGAGCACCATATACGG 

TGTGATCGTGCGGATCTTCCCCTCCTCGTAGTCGCACGGGACCACCCAGACGG 

GGACGTCCCCTTTACCAGCCTGCGCCACAGCGTTCGTCACCAGGGTGTCCGCG 

ATACCGTGTGCGATCTTGGCCACCGTGTTGGCGGTAGCCGGTGATACTATCAG 

TAGATCGTACTTTCCGAGCGCGAAGCTACCGATGATCGGGCAGCTGGCACCCT 

CCTCTGACTGCGTGAACACCTCGCGGTAGAAGCCGCCCGGGCAGATCTCCCGC 

AGGTCGTCCCACAACCCGAACATCCGAACGACTTCCTCACCCGCCTCCGAGAG 

GAACGCACTGATCCGGTGCTCCCGGGAGATTTCTTTCATGATCTTGAACGTCTC 

CACCAGGAGGTGCGCGGCTCCCGTTATCCCCCAACCTATCCGGAGTCCCAACT 

GTCCACACCCGTAAAAAAGGGATTTAGAACGCGAGAAGCAGCAACGGCACCAA 

CAACACGCCGGCGAAGACCATACCGCAGGCCAGTCCCGCGAACCTGTTCACGT 

TCAGACCGAAGTACAGCCTGGCGTCACGGCCGAAGAACTGGCTGGAGTCCCGT 

ACGTCGTTCACGTAGGTGTCGGCTCGGTCCGTGTCCGCCATGGCCGGGGCGC 

CGATGATGACCTCCTTCAGCTCGGACCCTTCCTCCGCCAACGTCGCTCACCCTC 

GGACCCACTGACACCGGCACCTTTTCAACGTTGCGACCTCGTCCGACCCGGGG 

CGATGAGGAAGTGGGTCCGGCCGAACGGGATGAGGTGGGCTGGCGTTCCCGA 

GCCCTATACTTCTACCTTCCCACCGGGTAGAAGCTTCACGACGTCACCCGTGCT 

CAGTTCTTCCACGAGATCGCGCTCGGGTCTGTGAAACAGCGGGATATCCCCGA 

GAACGCACCCCACCACCAGGATCGGTTCGGCTTCACGCACCACGATACCCGCC 

GGTGCGGTGCCTCGATCCGCCATCTCCATCAACACGTACGATCCGACGGTGGA 

ACCACGTCCGCCGGGTAGAACCAGCACACGGCCCGTCAGCTTCTCCCCGCAGA 

GCTCGTGGGACGGATCGACCACCTCGCCCGTTTTCGGGTCCACCCCGCCCAG 
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GAAGGAAAGACGTTGTGAGGATACCAGGACTTCCGCCTCCACGGGCTCCTCGA 
CGTCGACGACGGGCTCGCAGCGGACCGGCGACACGCTCACCCCGGACGTGGT 
GCTCGGAGGATACCATCGAAAAAACGATCGGGGCGTCAGCTGCACCCCGAGAT 
ATCGTAGTACTCTACGTTCAGCTCTAACCAGCGACGGTGACGCCGCCTCTTCCT 
5 CCGCTTACTCCGCGGGCACGATGAGGTCTCGCTCGCCCGCGGGCTCGAACTCT 
CGCAACGCGCCCTTTGCGAACTCCTTCCTCGGTGACTGGCGGTACCCACCGTA 
GACGTAGAACTTCGTGTGCTTCTCCTCCGGATCCTCCTCGAACTTCTCCTTAAG 
TGCCTTAATAAACAGCGCTTCCTCCTTGCTACGTTCGACCATTCACACCACCCCT 
GATCGTACTATCTATTACGATCACCGGAATTAGTAGGCATGCTAAAGTTTAAGTT 

1 0 GAAAATGCGAGGAAGCGGCGGGCGCCGGTTCGCGAATGTTACAATTAGCGGAA 
CGATTTCGTGAACGTGATCCCGAGCGAGCCAGGTCTTGGGAGACCGTAGTCCC 
TACCGAACGGGAAATCAACCGCTAAGACGCGACATTATCGGGGGATTCGAAGA 
TCCCGTACGAAATCGACGAGCGAGGGGTAGCGCACGAGATCGACGAGATCGA 
CTTAGACCTGATGGAAGAGCCCGAGAACCTCGCCGTCGTGCCGCCGTCATGCG 

1 5 AAGCCGGACCGTGCGGTAACTCCTGCGTTTTCTGTTACATCAGGCAGAACCCAC 
CCGAGGTGCTCAGAGAGCACGGTGGAAACGTGGATACGACTCGTCACGACACG 
TTGAACGATCCGCACCTGGAGGAGCGCGTCGAGCGAGCCCGCGACCGGTACC 
CCGACCTCCGACTCAGGATCGTGGACACCGCGGGGAACGTGGGAATCGACGA 
GGGACGCGTCGAGTCCCTGGCGGCGGCCGGGATAGACGAGGTTCAGATCTCG 

20 TTGCACACCACGGTTCCGGAGACGCGGAAGAAACTGATGGGGAACCCGAACGC 
GGACGAGTTGTTGGAGCTGCTACCGAAGTTCGAGGACGTCGGCATCGACGTCA 
TCGCCGATCTAGTGCTCACTCCCGGATACAACCTCAGGGAGCTACCCCGCACG 
TGCGAAGACTTGGAGACGATGGGGGCCAGGCAGGTCCGCGTGTTTCCGGTCG 
GAGGTACGGACCTCGCCCGTGGGTTCCGGTTCCCCACCCGGAGGGAGTTGGA 

25 GTGGATGCGAGAGACCTCCCGGCGATTGGATTGTGAGCTGAATATTGAGGTGA 
TACCCTCACCTACGATCGACGCGCTGCTAGGTGAACCCGCGTTCGACCCGCCG 
GATCTCCCGGAACCGGACTTCGAGGCCGTAATCGTCGTCGGTGAACTGGCCGC 
TCCTATTTTCGAACCGGCGGTCCGAGAGCTGGAGAACGTCGAGCTGCTCGTGG 
TGAAGAACCGGGTGTTCGGCGGTGTGATCGGGGCGTCGAGCCTGCTCACCGC 

30 GAAGGACGTTCTGAGGGAGATCGAGCGTTACGAGCCTCGGACGGAGTTCCCG 
GTCCTGATCCTCCCCGACGCCATGTTCAGTCCCGACGGCAGGACACTCGACGG 
GTGGTCCCGCGAGGAGTTAGTGGGGAAGTTAGCGGCGCTCGGGTACACGGTG 
GTGACGTGCAGAAAACCCGAAGAGGTCGCGAAAGTCCTCGCATCCCCCTCACC 
GTGGTGAGCCCTCCGCAAACGCTCCCTTCGTCATCCGTCCGTCCGGGGTGGGC 

35 TCGTCATCGGGCGCGCGGCAAGCCTTTTGGTGGACCCGCACCCGTCAGGTATG 
CTCGATCCCCACAGGCGCGGGGTTTGAACTTGCGATTGACGGTACTCTCCGGT 
GGCACCGGGACACCGAAGCTGCTCCGGGGCTTGCGGGAGCTAGAGGCGGACT 
TCTCGGTGATAGTCAACACCGGAGAGGACGACGAGATCCTCGGTCTGTACGTG 
TCCCCGGACGTGGATACGGTGCTATACACCCTCGCCGGCATCGTCAACGACGA 

40 AACCTGGTACGGTATCAAGGACGACGGGTTCCGTGGACACGAGTTCCTGGAGA 
GGCTAGGAGTTGACGAGCCCCTGAGGATCGGTGACGCCGACCGCGCGCTCAA 
GCAGTACCGGACGTACCTGATGCGGGAAAAGGGACTGAAGCTCTCCGAGGCC 
GTCGACGAGATCCGACGGCGGCTCGGTATCAAGTGGAAGGTGTACCCGATGAC 
CGACGATCGGGTCACGACTATAGTCGAGACCGACGAAGGGGACTTACACTTCA 

45 GGGAGTTCTGGGTCGAGCGGGGCGGCAAGCCCCCGGTACGCGGAGTGAGGTA 
CGAGGGGGCCGAGGAAGCCTCCCCGCCGCCCGACGCCGTCGACGAGTTGCTT 
AGGGCCGACGTGGTCCTGATAGGCCCTAGCAATCCGGTGACGAGTATCGGGC 
CTATACTATCGATCTCCGAAATCCGCCACATCGTCCGGGAGAAACCCGTCGTGA 
TGGTGTCCCCGTTCATCGGGCGCGAGCCCGTGAGTGGTCCTGCGGGTAAGCT 

50 CATGAGAGCCGTCGGTTTCGAGCCCTCGGTCCGTGGTCTCGTGGAGTACTACC 
GGGAGTGGGGTGTAGAACCGGACGTCCTGATCATGGACGAGCGGGACGACGT 
GGAACTCCCCGAGGGATTGGAAGTCGTTCGGACCGACACCCTCATGCGCGATG 
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AGAAGGACTCCGTGAGGCTAGCTCGCGAGGTCCTCCGTATCGTGGAGGAATTG 
GTGGGGTAACACGATGTCACCACGACTCGTTGTACCCGCCGCCGTGGTCGTCG 
TCGCGATCGGTCTCCTGGCTTATTGGTACCTTTACCCCTCCGAGGGGGCTTCG 
GAGGTGCCTATCAAGGCCAAGATCGAGCTCCCCAAGCCCCTGGAGCTGAAAAT 
5 GTCGGTGTCCGAGGCGTTGAAGAAGCGCCGATCGATCCGCGAGTACCGGGAC 
GAATCCATAACCCTCCGAGAGCTCGCCACGGTGCTATGGGCCGCGCAGGGGAT 
CACGGATCCGCGCGGTTTCCGCACGGCGCCCAGCGCGGGCGCGCTGTACCCG 
CTGAGAGTCTTCGTCGTGGTCCGCAAGGTCGAAGGGTTGGCCCCTGGCATCTA 
CGTGTACGATCCCAAGACCCACACGCTCGGTCTCGTCAGGCGGGGTAATTTCA 

1 0 CGACGGAACTGCAGCGGGCCTGTCTCGATCAGGAGTGGGTGGGCCACGCCGC 
CGTTGACCTCGTCATCGTCGGGTACGAGCGGGTGTTGCAACCCAGATATGGCG 
AACGTTCCTTCCGGTACATGGCGCTCGAGGCCGGGCACGTCGGTCAGAACATC 
TACCTGGCGTGCACCGCACTGGGACTGGGGACGGTCGCGGTGGGCGCGTTCT 
ACGACGACCGAGTGAAGGAGATCCTCGGGATAACCGAGGGGGACGCCGTACC 

1 5 GCTGTACGTGTTCCCGATAGGACGGAGGTGATCGGGTCAGCACCCTCGGGACA 
TCTCATCCCGATCCCGGTCGAGCTGGGGCTAATCTCCATCATCCCCGAGAGCG 
GGTGGATCCCGTGGGGGTAGCGGTTCGGGACGTCGTCAGGTACGGGCGACTG 
AAGCTCCTGGTGTTCGAGAACGTGTACCCGCCTGCCGAGGATTCGTTCCTACTC 
GCCGAGCACCAAGGGGTATCCGGCTCCGAGCGGGTCTTGGACGTCGGGACGG 

20 GATGCGGCATTCAAGGGTTATCGGCGGCCGCGAAAGGCTGTGAGGTGGTAGC 
GACGGACGTCAACCCCGCGGCCGTCCACTGCGCACGGTGGAACGCCCACCTC 
AACGACCTGAACATCGACGTTCGTGTGGGAGACCTGTTCGAGCCCGTCCGCGA 
TGAGCGGTTCGACATCGTCCTGTTCAACCCACCTTACCTACCCGGCCGTGAACT 
GCCCGGAAGCGATCCCATTTCCCGAGCCACCGAAGACCCCGCCGTCATCCGCC 

25 GCTTCCTAAAAGATCTCCTCCGGGAAGAGATTCGCTGGGACGAGGCTAGGATC 
GTCGTGTCCAGCCTGACCCCGAAGAAGTACCTGGAACCCCTGCAGCGTTTCGA 
GGTGGAAATCGTGGCCGAGGAACCCCTGTTTTTCGAGAAGATCCGCGTGCTCG 
CGCTTCGACCGTCCCGATGAAATTTGTGCGAGCGTAGTGAGGAGAGCGACACG 
GTAATCTTCCGACAGTCAACACCACCTCCGCGGGGGTGAGCCGGTTGTTCGTC 

30 GTCGTCTACTCGACGGCCGAGGATGAGGAAGAGGCCAAACGGATAGCGCGGA 
AGCTGGTCGAGGAGGACCTCGCCGCGTGCGTGAACCTCTGGCCGATACGATC 
CGTGTATGAGTGGGGGGGCGAGCTATGCGAAGACGAGGAGTATGCCCTCCTC 
GTCAAGACGACCGCGGAGCGTGCGGAGGAGGTAGTGGAAAGGATCGTAGAGT 
TACACTCCTACGAAACGCCCGCGGTACTGGTCTTACCCGTATTGGGTGGATTCG 

35 AGGGGTTCTTGGAGTGGATCCGAGAGCAAACCCGCTGACATAACGGCCTCACC 
ACGGTCATTCCCCGAGCCGCTCGAGTACCCACCGCAGCTTCCGTTCGGCCTCC 
TCGTACGCTCGCCTGACCCGCTCCTTCATTTCTTCGAACTCCTCGGGATGCTCC 
TCCCCGATGACACGTTTCACCTTAGTGTACGCGGTTTCCCGGAACTTCACGTCC 
AGCTCGACTTCCTCTCCGTCCCGTTCGAGGACGACGCCGGAGCCCTCCTCAAC 

40 GCGACCAACGACGTCCGCCCGCACCCCGACGCCGTTGAGGGCTTCCACGCAC 
CGTTCGGCCACGTCTTCCGGTGCGATCACCATGAGCATGTCCAGGGATAGCCC 
GAGGTAATCGATGTCGAGTTCGTCGAGCATCCGGAGGACGCGATCGTTGACGA 
GGGAGCGCACGGTTTCCTCGTCGAAAACCAAGCGGACGCCCGCGGTCTCGGA 
GATCTCCGTCGCGTCCCCCCGGATACCCCCGTTCGTGATGTCAGTCATGGCGT 

45 GAACCTCGGAGAGCAGGTTCTCCTCCCGGAGCGCCTCAACCGCCCGGACGAA 
GTCCACGTTGAGGGTCTCCTCAACCACGTCGTAGTACCCGTGGTAGATCGCTG 
TCGTGGAGATCGTACCGCCGCCCGCGCCCTCGGTGAGCACGATCAGATCACCC 
GGCTCGGCATCTCTCCGCGGTGTGAGCTCGTCCGGCCGCGCGGTACCGACGC 
AGGCTACACCCGCGACCAGGCGTCGCCCTAGCACCATGTCTCCTCCCACGCGC 

50 AGGGTGCTACCCGCGAGTATCGGTACGCCGGTCGCCGCGCCCACCGCGGTCA 
CACCCGCTGTGAAGTCGAAAAGACGACCTACATCTCCGTCGTCGGCTAGATGC 
AGATCGACGAGGAGACCACGAGGACGTGCCCCGTTCACGAGGACGTCCCGCA 
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TGGCGGCTCGGGTCGCGTGGAAGCCGGCGAGAAAGGGGAACTCACTGAGCCT 

CGAGTGCATACCGTCCACGGCACTCACGAGGATCACCTCGTCCGGGTCTATAC 

GAACGGCACCCGCATCGTCGCGCTCCTCGGGCGATACTAGCGCGCCTTCCGA 

GGCCTTAGCGGCGAGCCTAGTAAGCAGCTCGTGGACGAAGAAGTCTCCCTCAC 

CCCGTGATCCCACTCCCATTTCGCCCATGCCCACGCCCGATTCGGGCGGGCGA 

AGGATGTCCCCGACTCTCCCTCCGAGGAAGTGAGCCTTCCGGACGTGGTGTAC 

TTCCTCCAGAACGGCGTCGACGAACTCGCGGATCTCATCTTCCGACCAGTCCC 

GCTTCCAGATCTTCACCAGATCGGTGAGTAGCTCCCGAATCTCATCCTCGGATG 

CGCCAGCCTCCAGCATGTGCAAGGATAATCCCTCTAGGTCCATGGGAGTACCC 

CCCGTAGGGCGCCGAGCGCCCTGAAGCTTATAGACCCGATTCTCAGCGCCCGT 

TCGACCGTCGTGAGTGGAACACGACGTTACGCACGAGATGTCAACGT CGTC CA 

CGTATAGACTCCTGAGTCTTGTGCATTGTACTTTCCAGGTCCCAAGTTATTTTCC 

TGTTGCCAATTAGTAGTAACGTTATGTTTTCAGTTAGTAAGTTATAAGTATGCCGT 

ATGAAGCCTCTTGAGCTGCAGAAAGTAATGGGGAAAATCAACAAATGTGTGCCA 

ATATAATCATCAGAATACAAACTTAAAGATCTCAATTTGTAGTGTTAGCTAAATAT 

GTTACAAACTCAATATCTCGTCTACTTCTTGTGATTCATGCGGTAGACACTACAG 

GCTCAGGACAGCGCCAAATTTAATACCAAGTACCGGCAACATGTTTCCCGCACC 

GGGGGTATCGGTACGGGGTAGGGATAGCACTCCTAGCTTAAAGGATAGTGTAC 

CCCCTATCCCAGTCCGTCGAGATGGCCGGTTCGAGAAGAATTCCACGACGTCA 

CCCGGGGTGAGGATGAAGGTGAGCGGGGCTGAACTCATCCGAGAGCTAATCAT 

GGAACTACGGGCCCTCAGGCACGAAATCCACATGCTGAGGGTGGAACTGGAGA 

AGTTACGTAGCGAGGTAAACGAGGTGGAACCCGACGATGACTTCTCGGAGCTC 

CTCCCACAGTCTGAACACGTCCCGGAGGTTGTGATCGAAGACAGCGGTTTAGG 

ACCCGACTCCGTGGCCGGGGAAAGATGGCGGCTGTTGTAACGGTGGTCCGTT 

GCGCACTCCCTAGGTAGACGTCATCCTGACCACATACCTCAAACGTTGTACAAC 

CCGATACCACACGTTACCGTTCGACCCCGTACGGAAGGCCCTGACGGACGTCA 

CTGGTCCTGCCACCTGAGCCCCTCCAGTTCGTTTATCACGCGTTCCAACGACCA 

CTTCCGTGCATCCTCGGACAGTTCGGCGGCCTTCCTTAGGGTGGGACCCAAGA 

GCTCCGCCGCGATCATTCGGAGTGCCTTAGTCACTCGGGGTTTACCGGTGGAG 

ATAGCCAGTACAGCGTCCCCACTCCGGAGTACGGAGGGGAACCGCACTTTCGG 

TCTCGGAGTGTCGACGCGGTTAACGAGCGACAACGCCCTTTCCAATCGGGCGT 

TCAAGTCCGGGTCGTCCGTCGCCACCACGTAAAGGTCCGCCTCGGGTAGATCT 

TCAGGCCCTTTCACCTTCCGACGCACGAACCTCACGGGTAGATCACGGATCCA 

CTCAGACTCCTCCGGCGCAACGACGATCACGTCGACCCCGAGATCGACCAGGG 

TGCGCGCCTTCCGTTCGGCGACACGTCCACCACCCACGATCACCGCCCGCTCA 

ACCCGGACGAACAACGGTACATACGGCAAGCTCCGACCCCGATCGACCCTCTC 

ATCGTCCGCACTTGAAACCGCTCGACTTCGGGCTCGGCGTGTCGACCGTATATT 

CTCCCAAGATTCCGAAGTGGACGGGACGACGCTCACGCGTTCGGGAACTTCCT 

GTCCCAGTTAGGTTCTTCCAGCAGTCGCTGGCCGTAGACCTCGCGTCGATGCT 

CGGGCGACATTCTGAGCAAATTGCGTAGAAGTTCGGGGGCGTCCTTGGTCTTC 

ACACGGAGCTCTGGGTTAAGCCGGGGCGTTCCTACTACCCCGTGGACGTCCAC 

GGGGATGAGACCCAGGTATTCGCCGGAAACCAGGTCGAAGGAAGCGGCGATA 

CCTATCCGGGCGTCCCCGCGGAGTATGGTCCGCTGCATCGCC TCGAA CCCGCA 

CACGTACCGTTCCACACTCGGCTCGACGATCTCGAACCCCGCC CAGGAT 

CTCTTTGAGCTCCGTGTCGTATTTCCGGGCCGCCTTGCACTTCCGGTTCGGCAT 

CACGACGGCGTTCGAGTGTGGTTCTCGGATCGGCTCGGGTTCCTCGGGCTCCA 

CCTCCTCCACGTCGGGAAACAGCTCGAAGACGCGGTCGATCCCATCTTCCGGT 

CCACCGACCACTAGGACGTCGTCTCCCGGCCGTGCATCGACTATCTGTGCGAC 

CCATGGTGTTATGCATGTGGAGGAGAGGCAGCCCTCGGGCGTCACGGTTCCG 

GTGATGGCGTTGCCGTCGACGCTGACGCGGAACCCGACGAGCCGTTTGAGCT 

CGAAATGCAGGTGCATAGGAGCGTGGCCGGTCCTGAAGACGTAGATGCGGTC 

GGGATCACCCATGAACAGCCACCTGGGGTCTAGGATGTCGGTGGCGTCCACGT 



587 



WO 03/076575 



PCT/US03/06664 



ACACCGTCAACGATCACTCTCCCCGGTCGGTCAGGTACACCGCGGGCCCGTAC 

GCCGGCATCATCCGATCGGGGAAGCGTTCCGGATCGCGACCTAACTGAAACTC 

GGGCTTCTTCGGTCCTAAGGAGACGATGTCCTCCAGCTCGTCCCAATCCATCG 

GTGAGACGTTGTGGCAACCGTGACCGCCGTCCCGGTAGACGTCCTCGTTCTCG 

AGTTTACCTTCCACGAACTCGCGGATCTGCCTCTCGAACTTCTCCGACGATAAC 

CGGATCGTGTGGTGCTCGTAGACACCGACGATCCTGTCACCGTCGAAGAGGAA 

CGCCGTTACGTGCCCCGTCCCGTAGTCGATCACCAGGAGTCTGTCCGCGTCCG 

AGTCGACACGCCCGAGCATGGCGATCGGGACCTTCGAGTCCATCGCAACGGC 

GTCGACGCCCGCCGATTCCGCTTCCATGTAGGCCGCGCGTAGTCTTGGGAAGC 

TCTCGGGCGGGACGTCGTCGAACGTCATCCGATCGGGCCTGCAGCCGTTCGC 

CCCGAGATACCGGCGGAACAGTCGCTCGAACCTGTGCTTCCGGTTAGACTCGT 

AGTCCGGGTGGTAACCGTGGTCCTGGACGCAAGCCACGACCGTCTCTACGCCG 

TCCATGTCGACGTTCGAACGCTGTAGCGCCTCGAACACGTCCGAAACGCGGAA 

GTCGTACGTTTCGACCACGGGGGAATCCGGTGGAACCTCCTCGATGGGGTCCT 

CGACGATATGGAGACGGGGCATTTCCTCCAACCTGCGC ACGTCG TTATGAAGC 

GTCAGCGCCGCATCGAGCTCCGCGTAGATCTCGGTGCCTTTTTTCATGAGTCTC 

TTGAACTCTCGAGTGGTGGGTCCCCCACCCATGGGGACGCCGATCAGCGCCAA 

GTATCTCGGCGGTTCTCGCAGCATGAAGCGCAACCTCTGAGCTAGCGTCGATA 

CGCGCGAGGGTCCCACGAACCGCGGTGAGTACTCGGGATCCCCGGTGTAGGC 

CACCACGTCGGTCGTTCCTACTCCCACGTCGATGACGACAGTCTTCACCTCACC 

CCGGAACGACACGGGTTCCAACGAACTCCTCCCCACGCATGGCTCTCAAGAGG 

TTGTCCGGGTTTCCTGCGTAAACAACGCGGAGCTCGAGATCGTACTCCTCCGC 

GAGCCGGGGAGCTACGGGGTCCAAGGCGGTCCAGTTCCCCTCCAGCTCCCGG 

GCATCGATTTCGCGGATCAGAGAACTGGGATCGTCCGGATCCTCCAGGATACC 

GGGCACATCCTTGGCGAACACGACCAGGTTCGCGTTCGCCTCGGCTGCGACGT 

ACACCGAGATAGCGTCGGAGGTGATCTCCCACGAATGTGGTAAAGGGTCCTTC 

ATCCTGAGGTAACGGTACGGCAGTAACACCAGTTTGCCGCCGAACTCGGGCTC 

CTCCGTGGTCGGCAGGTCGAGTAGGTCCGAGAGCAGGTACCCGGTCTGGTCC 

ATCGCGGCTATCGCCATCCAGTGGGCCGCGTCGTCGGACAGGTCCCCGTCCTC 

GTAGACCTCCCGCACGATGTTCGCGAACCTCCATCCTCCCGGTACTACTAGGA 

GCTCGCCTTCGAACGCGGTGATAGCGTTCTTCACGGCGTCGACTTCCTTCACTG 

CCCCGGTTCCCGCTTTGAGGACTACCTTCACGATTTCAGCAACCCTTCCAGCTT 

GTCCCTCAGGATACGCACGTCGGTGCGTTCGGTCTCGGTTTCCGCCTTCCGCT 

CGGCTCTCTCGAGGAACCTAAGGATGCATTCTGGGTCTTCACAGCGGTCGTAC 

GCTTCCTCGAGTAGTCTGCGCGCTTTTTTGGCGTTCTCGATGTAAGGCCGCGCT 

TCCACGTAGACCTCTATCAGTAGGTCCTTCAGTTCCTTCGAGGACGACATCCCT 

CACCACCCGCACGACCGCGTCGGCGACGCTCTTAGCCTCCGGGGACATCGGA 

CCGAATCCCGACTTCACGGGGACGAAGCCTATCAGCAGACGGACGTCCATCAG 

CTCGTCGGGAGGTGGCCCGTGGGAACCCCTGTCCGGACCGAGCCTCGGCTCC 

TTTACCACCACCAGTGTACCGGGCTCGCGATCGACACGCACCGTGTCGACTAG 

GACGACGGGCTCGTTCGGTAGTCGAAGGCGCTCGAGCCACACGCCGGCGGCC 

ACGGCTTTGAACTTGTGGGTCTTGAGGGGAGAAAGGCGTCGTGCGACCCAGTG 

TCCGAACCCGTCATCCGCGGCCAACGGGTTGCCGAGTCCGACTAGAACGAAGC 

CTTCTCCCAGCAGTTCTCGGAGGTAGTCTCGGAGGGGATCCAAGGGTCCGATC 

ATCCACCCAGCACCCTGGCGACGAGCTCGAGGAACCGTGAGACCGTCTCCGC 

GTCGAGGTGTGGCATCATCACTATCCTGACTCCGAGAGGCTTGGTGGAAACTG 

AGATCTTCCAACCCTCCCGCTCCGATTCCCGCAACAGTCGTTCCGCGGTCCCTC 

GGTCGGGCAACCGGATATTCACCAAGTTAAGATGGGGCGGGTCCACGGCCAG 

CTCTAGGCCGAGTTCCCTGGCCTTCTCCGCGACTTTCAGGGTCTCTTCGTAACA 

TCTGAAGGCTATCCTCCGGTACCCCTCTTCCCCGAGCTCCAATATGTTCGCGTA 

GAGCGCCAGAACCGGGGCTCCGGGTCGTGTGCCGGTGATGGTGTACTGTGAC 

GCCCCACCTCCCGACAAGTAAGGCGCGTACACCTCGATAGCTTTCGGGAACTC 
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GTCATCTCGGAACACGATGCCGCCCGCTGGCGGAGGTACCAGCCCCATTTTGT 

GAGGATCGACGGTGACAGATACCACCGCCTCCAGATCGAAGCCGAAACGTGGT 

AGTGGGTACTCCTCCCGGAGGAACGGTGCCGTGAAGCCCCCGAACGCCGCGT 

CCACGTGAAGCGGAACGCCGTGGTCCTCCGCCACGTCCGACAGCGCCTCGAT 

GTCGTCGACGGACCCCGTCTCGGTGGTACCGACGATACCGACGATCAGCGCG 

GTATCCCGGGAAATCAGGTCCTGAACGGCGTCTACATCCACGGTGTAGTCGGA 

CCTCAGCGGCGCCTCGACGAGCTTCATACGTAACATCCGTGCAGCCTTCTCGA 

AGGAGAAATGGCGAGTGGCGGGGACGATGATTTCCCTACCACCGGTGACCTCC 

CGAGCCGCGTACGCCGCCAGGATGTTGGCTTCGGTGCCTCCCGATACTATGCT 

ACCTTCGGCCTCCTCAGGGGCGGGGTGGTCGAGGAGCGTCTCCGCCAACCAT 

CCGATGCACTCACGCTCGGCGCGGTACGCGTTCGGAAAGAGGTAAGGATCACC 

CAAGTTGACGTGAAGCCCAGCCACGAACGCTTCGGCGGCGACGGGGTGCGGT 

TCGGTGCACATGGATCCGAGCACGGTACCGTCGGAGTAATCCGAGTCCCGCTG 

GAGGATCACACGTACTGGATCCGGTATTCGGCTCCCCGCCGTTCCGCCTTGTC 

CCTCGCCCTCCTCAGCATGGGGGTGGTGATCACTACCAACGCCTTCAGACCCT 

TGAGCGCCGCCATGATAGCTCCGTCCACCACCCCGAACTTCAGGTCTGGTTCG 

ATCCCGAGCATGTTCAGGGCGGCCCTCGCCGCAGTGCCCGCCGCTCCGATCA 

GATCGTAGTCCTCCTTCTCCAGCACTTCTTTCAGCCTGTCGAGGTCCAGTTTGC 

GAGTCCCTCCTTCGCGCGCACTCGGGACGCATACGAACACCACCTCCCCTCTC 

TCGAGCCCCGGGATGTCGCCCTCAATGTTCGTCAC CGGC AGGTCTTGTCCTTT 

CTCCGCGTCGGCTTGGGCTATGGCTCGTGCTCCGGTTTTACGACTCTTCGACG 

CGTACAACAGCCCGTCTTCCATGTACAGGTAAATCTCTTCTCCCTTCCGGATATC 

CTCCGCGGCGATGGCCGCCCACGTCATGCGCTTCCCCAGAGCTTCCGCGATTT 

TAGCCGAGAACCTCCGGATATTATTAATAGATTCGAGAGCTTTCTCGGCCCCTTT 

ATCAGTCAGAACGTACTCAGCTCGACCTTTTTTCTCTACCAACCCTTCATCGATA 

AGTTCCTTTACGTAGTTGTGAATAGCCTGTAAAGAGACCCCCAACTCGCCCCCA 

ATGTCACCTAAATGAACTCTAGGTTGACGCAATCCAATAAACGCCAATATCAAAG 

ATTTCATCAGTTCACGTCTATCTTTTAGCTCATTGGGCACCCTGATGGGCCCTTC 

TTCCATTTCTTATTCACCCTCACTCGAAACTACAGTCAGCTTAGCTTGTTCCACC 

CCTCGAACTCCACGAATGCGCTTCGCGAGCTCGGCAATGCGCTTTCCAGGTCC 

TTGTAGCAGCAGTACCTCGAGGCACTTCTCGGGAGAAACGTGTATGTGCGTCG 

TCGATATTATCACATCCGTGAATTCGTGCTGCACTTTCACTAGCTCGGGCTCGG 

CGCGCTCGTGCTGGAACACGTACGTCAGGGCGCCGAAGTACTCCTCATCTCCT 

ACCCGCTCGGTCCATTCGATCCTCTGGAGGTACTCCCGTAGCGCCTGGCGGAA 

GATCTCCGACCGACTCGCAAAGTATCCCGAGGCTATTAGCTCGTTGACTTTCTG 

GAGCAGCTGCTCGGGTACGGTTATCGAGGTTCGTACTAAATTATCCTCACCTTT 

GTTCACCCAAGGATCCCCCCACACGGCCGGTTAATACTTGATAACACCATCATC 

TTGAAGTCTCGAGACCTATTAAAGCCATCAGGATCGCGAGCTCGCAGAGGTCTT 

CCCTCAACACCTTCCCGTTGGATAGTACCCCTATCGCACCGGAGCGCTTGCCTA 

TCTCCCGGACTCCGACGAGCTCCGAGAAGACTTCTCCTACCTCCTCACCCGAG 

AGCGCTTCCTCCGTGACGTCGGGAGGCAGTTGGAACCCCGGGCTCGTTCCCAC 

CGTCTCTCGTCCTTTGGGGTCCCGCACCACGGCCACGTGGAGATCCACGTAGA 

CGTCACCGACTCTTATCAGTCCGGCTTCCAAGCCCACAGAGTAGCTACCTCGGT 

TCCACGCCTCCCGAGCCCTGTTCTTAGCACCCTGATGAACCTCCTCCATCCCCA 

CGGGTTGAGGTGGTACCCCTGGGTCGACGCTCACCGCCTCGACGGTGATCTCA 

CGGTCCGGAAACGTTCTGAGAAATGCACGCTCCGTCGCCCGGACTTTCACGGG 

GTTAGTCGTCCCGACACGGACCTTCATCCACCTCTCCCCGCAGCCGGCTGGAG 

GATATCTTCCTACCGTCACCGTCCAGCACGAACGGAATGACGACGATGGATAAC 

GGTGGAAAACCGCGCTTCCTCCTGAGCTCGTTGATCTCCAACGCCACCGGTTC 

CGTCTCCGGACTCACGACGATCGCGTCCATCTCGTCGTCTTCCAGCGTCGTGC 

CGTAGCGATCCTCCAACGGAACGATCTCAACTCGATCCGACGCTCCTTTCTCCT 

CGACGAACCTTCGGACGGCCCGCACCCTCTCCTCGAAGGGTTCGACCCCTTTC 
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TTCCCCTCCTCACGGACGAAGGAGTCCGTCGTGACACCTATCACCACTCGGTCT 
CCCAGCTCGAGCGCTACGGACAACAGGCGCTGGTGACCCAGGTGTAACCTGTC 
G AATGTACCTCCG ACG ACCACTTTGCGG AACCTGG CCAAG GG AGTCAACCTCC 
TAAGATGTCGTATACGGCCTTCAGCGCTTCACCTACCTCCAAGAAGCCATGGCG 
5 GAGTTCCCGGAGTACTCTCTGGATCGAGGCTCTTCGTAGGTGCGGGTGGCGTT 
GGTGAACTTGATGCAGGAACGGACACGCGTACTTATA GTCG TGAAACTCCGGG 
AGAACCTCCTCTACGAGGCGGCGTAGCTCGAACTTGGTTTTCGCCAGGGCCGC 
GGGGACATGGAGTTTGAACCGATCGTCCTCGGGTTGCACGCAGTGATGGCCCG 
TGGGCAATCCGTCCCCGAACGCTACGACGTCGGTATCGGCTTCCCCCATCACT 

1 0 CTCTTCCGAATCTTAGCGTTACAGCGCCCACAAGGGTGGAAGCGACCCTCATTC 
AGCGCTCCCTCCACGACGTCGGACAGGTCTTCCTCGACGAACTTGGGTTCCGT 
GCCGAGGTACTCGGAGAGTATCTCGACGTTTCTGCGCAGCTTAGGCGGTAAGA 
ACATCGGACCCGGGTCTACCGTGACGGACTCGACCTCGTAACCCAGCTTTCGG 
AGTATTATCGCGGAGGCCGTACTGTCGTATCCACCCGACGCCGCCACGGTGAT 

1 5 CCGCATGTCGCGGGGTTCCTCTCCCTCCCAGCGTTCCCAGTAATCCCACGGCA 
GCTCCCCGTGGAGCCTGGCTTTCTCTATTTCGATCCCCCGAAGGACGCCCTCTA 
ACTCGGGCTGGCGGCGGGAGTACCGCTCGAGGATCTCACGCGAGGCATCCAA 
CCTCAACAGTCTCACCTTCAGATCCGTCCAGGCCTGGACGACCACGCGGTCTA 
TACCGAGCTCCTCTTTAAGTCTGCCGGCGACGTATCCACCCGGACCGATGAAG 

20 TAAGACATGTCGGAACGATCCCTACCTACGATCACTAGCGTGCCGTCCTCCTCA 
CGTACGTCCACGATGTCGGGTTCTCC CTTCCC CTTCGTTCCTATCTCCTTCCTC 
AGCCTGTTCACTACCGTCATCAGCTCCTTTTTCACGCTGCTTTCCCCACCGCAC 
CGGTTTGGGTTCCTTTCGGTACATGAGCTCTCCACCGGGGCGGGAGATACCGA 
TCTTCTCGAGGACCGAATGCGCATCCTTTACGATCACGACGAGAGAATGATCGT 

25 CGGAGAGTATCTTCGCCCGCCCCTCGACGATCTCGACGCTGTCCCCAAACGTC 
TCTTTAATGGTGTCCGCGACGATGTACTTGTCCTCCCCCGAGATGTGGATGCAA 
CCAGTGTCCTTGTTGTAGAACACCTCGCCCTGTAGCCCGGATTTAGCTACCGCC 
CGCATGATCACCTGGGCGAGCTTTCTCGTGACCAGCTTCCGGTTGAGGATCCT 
GACGGCCAGCTCCGATTCGAGGTCCCCCGCCACAACTTCAACGGAGTCGCCGA 

30 CCTCAGTATCGGTCGCGCTGACGATGCCAGCCGGGAG CTCCACGATCTCCTCA 
GGAGGTTCTTCTGGTACGTACACTCGCCATGGCTTAAGGCGCTCGACCACGTC 
CACCACTTCCCCGTCCGCCAGGAACACCACGTCGATCGGGAAGCGCATGAAGA 
AGGTGTGGATCGCGCAGCGTCTGCGTCCGCGGTAAGGGGGCTTCAGGATCAG 
CCCCTCTCCCTCCTCCAACCTTCGACGGAACATCAACCCCCGAAGCCTCGCGA 

35 GGAACGACTCCGCGATCTCGGCACTGTGAGCCAGTACGGTACCCTTGCTCCGG 
TTAATCACCGCGGCTTTCAATTAACGCACCCCGGGGGGTGCGACTTTGAACTTC 
GTCGAGACGTTCCGTCGAGCCCTCCGATGCTTACAACCGTCGGCGGTAGTCGT 
GGACTTCGATCCTCCAGCCGAATCGCTCCGCTCCACTCCGGTCATCAAGCTCC 
CCTCCGGTATACTGCACTCAGTGGGTCCTGTTGAAGCCTGCGCCAGTTTAGGC 

40 CTGAAAGAGGGAGAACCCGTGCTCATAGCGTCGTATTCCCGATGTAGTCTGGA 
GTTCCGCCCCATACGCCCCGAAGAGGCGCGACTGGCGGCACTGGATCACTAC 
CGCGTGGTCAGCAGGATATTGGAAACTATGGTAGAGCTGGCGGTTGAGGGGGT 
GGAAGGAGATCGGGTAGGTACCTTGTGCGTGATATCGGAAGGTGCCGATCGAA 
TGTACCGGACCACGGTTCCGGTCAGGGTGGAGGATGTCAACGTGATGACGGG 

45 GTCGGGAAAGCGCGTTCTCAAGGCACTGGCTAAGCTCGACGGTGCTATCGTCG 
TGGATCCGGAGGGCAACATCGAGGCGGCGGGCGCGATCTTCGACGTGGATTC 
CGGAAGTGTGGAGCCCGGATTTGGCGCCCGACACACCACCGCGCTCCACGTC 
TCCAAGGAGCTCAACTGCCCCGTAATAGTATTATCAGAATCCGGTAGGATCCGG 
CTGTACCACGGCGGGAAGGAGGTCCTGAAAATCTCGGTCTCAGACCTCGTCGC 

50 TATTCGGG GGTTCTGCGATG GTTAG AAACATTGTCGTCGAGACCATGAAACG CA 
GTCCTTTCACCGAAACCG AAGTG GAGATCGTCGAG CG AAAGG GTGTAGG ACAC 
CCGGACAGTCTCGCCGACGGTATCGCGGAGAGCGTATCTAGGGCTCTGTGTCG 
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GGAGTACATCGAGCGATTCGGCCGGATTCTACACCACAACACCGACGAGGTTC 

AAATCGTGGCGGGTGAATCGAGACCGGAGTTCGGAGGTGGAGAGGTAATCCG 

GCCTATTTACATCCTGGTAACCGGACGCGCCACGGCGTACGTAGGGGACGAGG 

AGATCCCCGTCGGCACCATCGCGCTAGAAGCCGCGACGGAGTACTTGGAGGA 

GACCGTCAGACACCTAGATACCGAAAAGCACGTGGTAATCGAGCCGAAGATCG 

GTCACGGTTCGGCGGATCTGCGGGACGTGTTCGAGCGCGGTGAGGAAGTTCC 

ACTGGCGAACGACACCTCCTTCGGCGTAGGGTACGCACCACTGACTACCACTG 

AGAGACTCGTGTACGAGACTGAGCGGAAGATCAACTCCCCGAAGCTCAAGAAG 

GATCTACCGGAGGTCGGAGAAGACGTCAAGGTCATGGCACTTCGAGAGGATAA 

CAAGATCGAACTAACCGTGGCCGCTGCGATGGTGTCGCAGCGCATCGACGATA 

TCGACCATTACATCTCCGTGGTCGAGGAGCTGAGAGACCGAGTCGCGGACTTA 

GCGGCCGAGATCGCCTCGGATCACGACGTCGAGGTGCACGTGAACACCGCCG 

ACGACTACGAGCGGGAGTCCGTGTACCTGACGGTTACCGGCACATCAGCCGAA 

CAGGGTGACGACGGTTCCGTCGGTCGTGGGAACCGCGTCAACGGTCTGATCAC 

ACCGTTCCGTCCGATGAGCATGGAAGCCGCCGCCGGAAAGAACCCCGTGAACC 

ACGTCGGGAAACTCTACAACGTACTGGCCCACCAGATGGCCCGGGAGATCTAC 

GAGGAAACGTCAGCCGATGAGGTATACGTCCGGCTGCTCAGTCAGATCGGTCA 

CCCCATCGACGATCCCAAGGCGGTCGACGTGCACCTCGTAGGGGACGTATCG 

GAGGAGGACGAGCGCGTGGCTCGACGCGTGGCGGACGAGCTACTGGAGAACA 

TCACCGAGCTCACGGAACGTATCGTGGAGGGCGAAATCGAGGTGTTCTGAAGC 

GACGCCTGTACCGAACTGAACACCGCCAAGTCACGCCTCGGCGACTCCGGCTA 

CAGGCGATGATGTGGACCGTCCGCGGGTTCGAATCCTCCCAGAACTCGACCAC 

CTTCGATCTCTCCAGCGATGTTCGTCCTCATGAGCCTCTCGACCTCCTTGATGT 

CGTCGGTTCTATCGAGCACGTACATGAGCTTCACGTAAGCCACCTCTGGCAGCA 

TATCCTCACCCGGTATCACACCCACAGCCCTCAGCAGTCGTCCGGTCCTGTACA 

CGTTCATGTTCACACGACCGTACAAGCACTGAGATGTCATCACGACGGCGATCC 

CGTCGTCCACCGCCCGCTCGATCGACTCCAACCACTGCTCCGAGACGTGGCCC 

AAACCGGTGCCTTCGAGGACGATCCCCCGGTAACCCCGATCCAC GTAGAA GTC 

TAAGACCTCGGGATCCATACCGGGTGCGAACTTCACCAAGGCCAC Mill CCTC 

GAACCCGCCTGAGATCTCAGGCTCACCGTCCTCCGGCCTCCGGTAATCGCTCC 

GGAGGAACTCGATTTTAGGGTTCCTGAGATCCTTCACGTCCACCTTCGCGATAG 

GGATGGACTCCACCGACCTGAACGCGTCCCTGCGTGACGTGTGCATCTTCCTG 

ACCCTCACTCCCCGATGCACGAGGCATACCTCATCGGAGGTCCACCCGTGCAT 

GCAGACGGTGACCTCACCCACCTCTCCGTCGCCCGCGAAGGCGCACGCCGCG 

ATGAGGTTCGAGGCCGCGTCCGAAGACGGCCTGTCCGAACTCCGCTGCGCTC 

CGACCAACACGACCGGCCCGTTAAGCCCCTCGATGACGAACGATAGCGCCGC 

GGCCGTGAACGCCATCGTGTCCGTTCCGTGTCCGATCACGACACCCTCTACAT 

CCGGGTCCGAGAGAGCGTCCACGACCTCTTCGGCGATCTTCATCCAGTGTTTG 

GGCTCCATATTCTCGCTGAGCAGATCGAGCACGGCCCTGGCGTCTACGATGTT 

GATCACGTCGAGCAGCTCCGGGACCGCTCCGACGAGCTCCTCGGCTGTGAAC 

GCAGGTTTCACGGCCCCGGTCTCGTAGTCCACCCGGCATGCGATGGTACCGCC 

CGTCGACATCACCGATACGTTGGGAAGCTTAGGATCGTACTCGATCTCTCCCTC 

CATCGGCTTGAAGCTAGGTTCATGTCCTTCACCCGGG GCTTC GAGCTTCTCGAT 

CCTGTCGACACGTACCCCTACATTGTAACCGTTGTCCATTTTGACGACGATGTG 

CTCATCGTCTCCAAGTTCCGACCTGGGCATGATGATGCCTTCCACGACCACCCC 

ATCGTCCCGGACTATACGAACCCGGTCGCCGACACTCAGCCCGTGCTCCCGTA 

GTAACTCCCCGGCCTTACCTTTGTACTCGGACAACACCCTCACCCCAGACCCAT 

CCTTCCAAGGGGGACTCGGCTTGAAAGTGGCGATAGTAGAGTACGGCGTCGGC 

AACTTGAACAGCGTGTACCGCGCGGTTAAACACTTGGGGCATGAGCCCGTCGT 

TACTGATGATCCCTCGGAGTTGCACGACGCCGACGCCGTGATTCTCCCAGGTG 

TGGGAAACTTCCGCGCCGCCGCGGAGAAACTCGAAGAGACCGGATTATGTGAC 

GAGATCCGAGAGCTGCTAGGGTCCGTCCCACTCTTAGGTATATGCCTTGGGAT 
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GCAGCTCTTGATGGAATCGAGCGAGGAGAGCCCCGAGTCACGCGGTCTAGGA 

GTGTTTCGGGGAACGTGTGTGGCGCTCCCCAATGACGTGAAAACGCCGCACAT 

GGGATGGAACACGGTGGAGTTCCGGACGGAAGAGTTTCGGGAGTTCGACGGT 

GAGATGTTCTACTTCGTCCACTCGTACCGGGTGGCTCCCGAGGACGACGTCGT 

CCTAGGTGAGACGGAGTACGGGGAACGGTTTCCAAGCGTGATCGGGGACCGG 

GGTAGACTGATCTACGGAATGCAATTCCACCCCGAAAAAAGCGGACCAGTGGG 

GTTAAAGTTGCTCGGTGAGGTTCTTACGGGGGCGAGCCGTTGAGAATGTCCCG 

CGAGAGAATATTCCGAGAAGTTAAAGAATCCCTGAAGAACATCCAAGAGGTGAG 

ATCCGAGCTAGGTGACAATGTGTCGCTGTCGACCCTGCGTTACATCCTCGCATC 

GATGGTCATCACTCTGGGTCGAGGGGTCGGATCCACCTTCTACAGGGCCGGTT 

ACGACATCGGTGTTTACAAGGCGAAATCACACGACCTGAAGGGCATCGAAGAG 

GCCTTCGAGTACGTGGAGAAGGCGTTCGAGAGGACGGGCACAGGCATCATCG 

AGCGCTGGGAAATGAAAGAAGATGGTAAGATCGAAATCACGATGCGCGAGTCA 

GCAACGGCTGCCGGTTACGACATAGGGAAGAAGCTGTGTTACTACCAAGCCGG 

ATTCATCGCCGGGATCCTCCACGGGGCTACCGGCGAGCGCTGGGAGGTGCAC 

GAGACCAAGTGCATGGCCGAAGGTCACGACCACTGTGAGTTCGTGGCGATACG 

GAGGGGGTAACGTGGAGCGGGTCGTCGTACATGGCACACTGATGGACGTGTTC 

GGGGTAGGGGTGCTTCTGGTAGGTCCACGTGGGGTAGGGAAGAGCGAGACGG 

CCTTGGAACTCATACGTCGCGGCCACAGGTTGGTGTCCGACGATGCGGTGATC 

GTGGAGTGCGATGATAGCTACGAGTACCCCGTCGGCAGACCGCCGGAGAACTT 

AGCCGGGAAAATGGAGATCCGACTCGCCCTGGCGGAGCTGTACTGCCCCGAG 

TGCGGTCGAGTGTACACATTCTCCGCCCTCAAGATGAAGGAAGGGTGTGACTG 

CGGTGGCGACCTGAAACTACGTCCTATTCAGGATAAAATCGCCGTGGACGTCG 

CGGAACTCTACGGCATCCGGGCGCTCCGGAGCCGTAAGGGCATCGGTGTGGT 

CATTAAGATGATCCCGGGCCCCCACCACCCCCATCACGATCCATCCATGAGAC 

CGGATGAACCAGTCTCCTCCACGCCTTCCGAGGAGGAGAAGGTAGTGAAATGG 

GTGAAAGAGAGGGATGGAAGGGTGTTCCACCTGGACGTGGTTCCGGGTCGAG 

ACACCGCCACGCTGATCGAGACCGTGGCACTTCAGGAGAGCTTGAGGCGCAG 

GAGGTGAACTGTGGTGCTGTCGATACCCGATTGGCTCGGTGCCGCACTGTTGC 

TTTCACTCAGTGACGAGCTGCACACCGGTCTCGTGTGGGGAGCCCTTCGCAGC 

CAGTACCTTCTGTTGGGAGCGTACCTCCGGGTCCGACATTCAGCTCTATTCGTC 

TGGTTAGTACACGAAACCTTGGAGTTCCTTTTCCACACTGTGATCCTGTCGTTGA 

TACTTCCGGTCCCGATGGCGGTAACAGCGGCCTCAGTACACTTCGGAATCGAC 

CTATTTCACGAAGCGCTGTTAGGAACCGTTAAAGGTCGGGTGACACACCGGCT 

GATGCACCTGTCTTTGGAATCCGCAATATTGTACTGGCTGTGGGGGTGATACTT 

GTGAGAATCCTGCGCGATCTCATCGGCAAACCCGTAATCGACTCCAGCGCCAA 

GCACATCGGTGAGGTCCTCGATGTCGAGTTCGACGAAGAGTCAGGAGAAGTCA 

CCACGCTAATCGTGGGCCACTCCAAGCGCCCCGGTGTTCTGCGGAAGATAAAG 

TGGCTAGGGGGCGAGGAGAAAGCCGTTCGCATACCCTACTCGAATGTCGTTGC 

CATCGAGGACATGGTGCTGGTAGAAGGACGGTGGGTATCCAGGGAGGACTGA 

CTCCTCGTCTTGCGGGGGTGGGGGTTTCTGAACCCCACCCCCGAACGGTTCAC 

TTGTTCTCGCCGTTCGTGGGGTTATATCGGCGGGCTGTCGGGATCGTCACAAC 

CCCCAACATCTCGAAACGATGAGGAGGGTCCAGGGGCGATCTCTACGGGCGAT 

CTATCGTGACAACGCGGTCTCCCCGCCCTTCCATCCCAGAAGGACTCCCCCAG 

GGGTTGTGATCCATGGACGAATCCGAGATCCTAAGAGTACTCCGCGACTGGGT 

CTCTGACCCTTTTGAAGCGGTACTCGTGGATGACGTGCCGGTGGACCTGTACG 

ACCCAGAAGAAGGCCACGCGTACCTCGTGGCTAACGAGGACACCGTAGAGAAG 

AAACTGGGTCGACTCACGAGACTCATCGGGAAGGTCCCGAAAGCATCGATCGC 

GTACTCTGGGGACACCGACGAGCTCGTAGACCCGCTGAGGAGGCTCGGTGCG 

GGCCTCCTCGAGGTCTCCCCGGAGGGTGTCGAGGTCGTGCTCGAGCCCGAGA 

CGTTCGATGTCGATCCGGACATACGCCCCATGTCCGGACATCATGACGAGCTC 

GTCGCCGTCCTGAAAGCCCTCGGAGATGAGCGCCGGATCGCCGCGCTCGAGA 
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TACTAGGGCACAGCGAGGAGTGTCTATGCAAGCTCGCCGAAATTTTGGGGGAG 
AACCAACCGTCGACAGCATATCACTTGAAGAAGCTCCTGGAGGTCGGTTTGGTC 
ACTAAGCGCTCCGAAGGCGGTAGAACGTTTTACAGGCTTACCGAGCGTGGCGA 
GCGCGTACTAAAGGTGATTAGGGACTTAAAAGACCAGCTGCGACGTACGTGATA 
5 CCCGGGGCGACCAGCCCGAATATCACGGCGATCTGAGCCGCGCGACGCACGT 
CGTCGGGTGTCGGGAGTCGATCCCCTCCTTTTAGGACGTACACGTTCGGTTTCT 
CCAGTCGGACTCCCAGCGCGCAGGCCCCCACGTACATGGGCAACCAGGAACT 
GGGGCTCGGGACGTCCCGTGCAGCCCGCAACAGTGACCGGAGTCTCGCCCGG 
AGTATCCACCAAGGTAGGGTTACCGTGAGTGCCGCGGCGCATACGGGCAGTGA 

1 0 CAGCACGTTCAGCAAGTCGTCCAACCTCGCCGGAATCTTACCGAACATCTCGTA 
CTCGCCCCGGTACCCGAACATGGCGTCCGCGACGTTCGTCGCTCGGTACATGA 
CCGCACCCGGCCACCCGAGGAGATAGTACCACCACAAGGGGCCCACGACGGA 
GTCCAGTAGGTTCTCGAAGCAACTTTCCACCGCAGCCGAAGCTACTTCCGCTCC 
GTTTAGACGGCTTACGTCCCGACTGACGAGCCACCTCACGGCCTGTCGAGCCC 

1 5 CGTCTAAGTTCCCCTCCCGGAGCTCCCGCTCTACCGGGAGCAAGTGCTCGACG 
AGTCCCCGTACGGAAATACACACCCACAGGACCAGAGCATCTCCAACCATCGG 
GATGTAGTGGAGCGGGTAACACACTCCCAGCAGGAACCCGCAACCGACCGCCA 
GGGTTAATCCGCCCCAGACCACGTCGAGGACACGCCCGCGCCGTACCCTCTTC 
TCCACGAGCTCCATCACCCGGCCGCACCACGCCACCGGGTGGAAACGGTTCG 

20 GCGGATCCCCCAGGACCAGGTCCAGAGCCACCGCCAGATACGCGGCGAGAAG 
GGGATCCAACGGCATCACCGCCGTAGGGCGTTGAGGACGTCCTCGGGGGTCG 
GAATCTCATCGAGGCGGTACTCCTTCCACCCGGCACGCACCGCGGCTAGTTCG 
GCGGGGTTCAGTAACACCCATCGCTTGAACCTGGCGGCCTCGTCGACGGGCAC 
TCTAGGACATCCACAGAACACGCATTGGCGTCTGCGGAGCGACCTCAGCGCAT 

25 CTTCCGTCAAATACCTCAACCGCCACGTCGGGCGGTCCAAGACCCGTACTACG 
TCGGGTCTCCTCTGACCCAACGCTGTGCTCTCTACGATCTCGAACCCTTCTTCT 
CGGTTGAATTCACGGATTTTAGACAGTCTAACGGCCAGGATTCTCCTGATGACA 
TCTTCCACGTCCTCGGAGTCCAAGACTCCCTTCGTAGGGTCGATTTGCACCACG 
GGCCGATTCGTCCTGATCGCAACACCGGCGGGATGGAAGCTCCCGGAACATAC 

30 CACTATAGTGGGGAGAGACGTATCGAGAGCGGAGAAATTGCATCCGAGCACCA 
ACCCGGGCGTGGCCACCCGGCGACCGTCTCCCGGGCGGATTACGGGCTCGAT 
ACCGGATTCCCGGAGGATCTCTGACACGAGCTCGAGATCGGCCACATACTGCG 
CCGTCGCGCAGACGTTCACACGGTCGATCCCTAAATTGTGGAGTACTTCGACG 
GCTTCCTCGGCCATCCACGGTTCCACGCGTTTGCGGCCGTGTGTCGGTAGGAA 

35 ATGCACGGTAGCCCCGAGCTCCCGTATCTGACGCTCGACTTCGGGTATGGGAT 
AATGGCCGATGTGAACGATGTGGTCCGTCCGGACCACGGTACCGGGGGTAATG 
TCGCAGGCTCCGAACACGCGACCGGCGTCGAGTTCCACCTCGCAGCCACGGG 
CTTCCAGCACGTCGGCGACCTCGCGGGCGATCCGCTTCAGTCCATCCGGGGC 
CTGAACCAAGACACGTCCTTCAACGTTGAGGGACTCGACTACCCTCGGCACTTC 

40 GTCCTCGTCATAGGATTCGGCGGAGGTGCATGTCGTCATCGGGAGCACCACCG 
GGGGGTAGGATCGTTGTACGCTTTGGGTGTCGGGATGAGGCGGAGAGTGCGA 
CGGCAGGACCTGGTAACCGCGGTACGATGGGGTCTGGAGGAAGCCGGCGAAC 
TCGGTGAGATCATCACGATAACCCGAAAGCGGGACCAGCCTTCCGGAAAGGCG 
CTGGTTGAAATAGGTCGCCGGTTCGGGATCCCCGTACGGTTCGTCGAGAAGCT 

45 CGCCGACCACACACCGAGCGACTCTCGAGCGAGGGACCTACTAGGAGCCCCG 
GGCTCCGTGTGTGAGGGTGTCCTTATAACTCACGGGTACGAGATCGTCCGGCC 
GAAACGGACTTTCGGGAACACCGTGACCGCAGCTTTGGGGTGGAAAAGATCCC 
GAAAGTAGTCTGCATAGTCGGAGGGCGTGGAGACGGGTTCACACGAGTGGCC 
CGGGTACTTTCGGAAGCCATCAAACGCTCGGGACGCACCGTGGGCGTTCTGAT 

50 GCTTCCACAGTCCACAGGTGGGTCCGGACGGAAGTGGGTCGGTGGATATCGAT 
GGGATTGCGACGTGGTAGTGGCGACCGTGGATAGGGTTTCGGAGTGTGATTAC 
GCCCTGATACTCAGCAGGTTCGGGGCGTGTACGAACGCCCGGAAGGCGGTGT 
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ACGATCTGTCTCATCAATCCTTCGTAGGGTTCGAACCGCCTGAAGGATGGGTTG 
GAATAGATTGCTTCAGAGTCGCCCGAGATAAAAGGGTTCCTGCAGTTCATGCTC 
TAATCCTATTAGGGGCCATGTGTCGCATCGCGCGCCTCTGCGAGTTAGAAGAC 
GTGAAAAAGGCGCTGCTTTCGGAGGAGGGACGGCTCGGCGCGGTATCCTACC 
5 GGGCCGTACGAGCCGGTTGGGAGGAGGCAGGGCGATGGGGGTGCTGACGTT 
GGTTAACGCCCGAATCCATGTGGACCGTACGACCAGCTTCGACGCGGAAAACG 
GTACCAAGAGCTACGTGATTAAGGTGACCGTAGAGTTGGAGACCGACGACTAC 
GACGAGGCGAAGCAGCTCACCAAGCGCCTGGAGGAGTTCATCGACGAGTTGAA 
AAGCGTCGTTAAAAGTGAGCTCTTGGAAAAAGACCTGGGAAAACGAGAACTGAT 

1 0 ACTGTAGCCGGGGGGGATGAGGAAGAGGCGGAGGAACATACGGAAGCGCAGG 
AAGAAGAGGAATACGAGGAGTCGTACCACGAAGAATCGTACGAGTACGGAGGG 
TACGAGTACGAGGAGCGTGAGGTGGAAGGAATCGGCGGGGCCGCGAGTACCG 
AAGAGGGCGTGATACTCACCGAGCGCGGGGAGGAGTTCTTCGGCAGAACCCAT 
GAGAGCGCGGAAGAAGCCGAAGCCATTCCTCAGGAGGCTACCTGGGTGGAGG 

1 5 AACCCGGAGAGTGGGAGGAGTGGAGACCCAGGAGGTTCCCGAGAGTTCCGCT 
ACCTAGGGCGTACCTCATCGTAGCCGCCGTGGCTATCGGTCTGTTAGTGGCGG 
CGCTACTGTATTACGCGAGGTGATCACGGACTTCCTCGGCGATAACGCGGGCG 
AGCTCCGGCGGCACCGACTCCCCTACCTGGTCGTACTGCGTCTCGTACCCGCC 
CTCGAACACGTGGTCGTCGGGGTAACTCATCAGCCGGGCTTGCTCCCTAACGG 

20 TAAGCAGTCGGTCCTCGAACGGGTGTATGAACCTGGACCCACCCATCACCGTA 
GGGGCTGGCTTGAATGGGTGCAACCTGAGCCAGTTCTTGAAGCTCCCTCTAGC 
CCCCCTTATGACGCTCAGGGCCTCCCCCCACCTAAGGCGACGGATCCTGCGGA 
GCTTCCTCTTGGACAACGGGCGCAGTTCGTGATTGGGCACCTCCGAATCCGGA 
CTGGGGAGATCTCCGATAGCGTCCCACACGGTTTTCGGCCGTTCCACGGTGGG 

25 TTCAGGATCTATCCTCACGTTGGAGATGAAGACGCGGCGCCGGTACGAAGGGA 
CCCCATAATGTACCGCCTGAAGTACGTTGAAGTGGATCTCATCATACCCGGCAC 
GTGCGAACTCTTTCCTCAGTGC I I I I I CCAAGGGCCCCTCCATAATCGCGGGGA 
CGTTCTCCATGACGAAAACCTCGGGCTGAAGGTCACCGATAATCCTCACGAAGT 
GGAGCACCAACCTGCCGACGGGGTCGTCGTAGAGTCGATCCAGCGGGTTAGG 

30 TTTCCGCTCCGCGTTGGCGGCCGTGAACGGCTCGCAGGGTGGCCCGCCGATG 
ATCACGTCCGGCTCGCCTAACTCGTCCACGATTTCCTCCGAGTCGACCCGCTG 
GATGTCGCGTTCGATCACCTCGGCCTCTGGGAAATTCTCCCGGTAGGTCGCGG 
CCGGCGCGGGGTTGTTTTCAACACCCCCGAGGATCTTGAACCCAGCTTCCTTG 
AAACCCCTGGAGAAACCGCCGGCTCCGCAGAAGAGATCCACAACTTTCGGCTT 

35 CAACGGGGCACCCCCAGTCGAGTTTCACTCAACACCCGCCGGCGGACGCCCC 
ATAAATAAACGGCAGTGGTCGGACTGCTCCGACCGTGCGAATCGCATAGTTATA 
TCAATCGGGGGAAGCGGCGTGCGGAAGGTACCGATCGCAATAGGAATACTGGC 
GGTCGTAGTGATCGCGGCAGCCGCCGGCTACTACTACACGTCCTCGAACCAGC 
TCACGGTGTTCGCTGCTGCGAGCCTGAAGAAGCCCCTAACTAAGCTCGCGAAG 

40 CAGTACGAAAAGGAGAAAGGCGTCAAGGTAGCCCTCAACTTCGGTCCGTCCGG 
AGGACTGACGGCACAGATACTACAAGGACAGAAGTGTGACCTGTTCTTCTCCGC 
GGATTGGAAGTACGTGGTCAAGCTCCAGAAGGCCGGTAAAACAGCGAAGACCA 
AGAAGTTCCTGAAGGACTACCTCGTTCTGGTGGTATCCAAGACGGGCGAGAAG 
AAGGGCATCAAGAGCGTCAAGGACATCACGAAGCCAGGCGTCACGGTCGCCGT 

45 GGCCGACCCGAAGGCACCGGTCGGTGAGTACACCCAGCGCGCGCTGGAGAAG 
CTCGGGATCTGGGACAAGATCGTGAAGAACGGTAACCTGAAGGCCAGGCCGG 
GTACCGTCAACCAGGTCGCTACGATGGTGAAGAATGACCAGATCGACGCCGGT 
TTCGTCTACCGGAGCGTGGCAGTCGGCTTCGGTCTGCCGATCGTGCAGATGTT 
CCCGCACTCCCTGACGGGGCCGATCATCTGGGGAGCCGCCGTCATCAAGGGA 

50 GGTAACGAACAGCTCGCGGAGGACTTCCTGAACTACTGTCTCGAGCACATCGA 
CGAGTTCAAGAAGTACGGGTGGAGTCCGGCATGATCGGGAGGTACGAGATCCT 
GAGCACCCTGTTCCCTCCTCTATTCTTCATATTCATAGTGTTCCCGCTGGTAGCG 
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CTGGTCCTGAACCTAACGCCCCAGGGAATCGCGGAGGCCTTCAGTGACCCCTA 

CTTCTGGTCTGCCACGTTCAACACGATACTCTGCGCCGTCGCAGCCGCCGCCG 

CGGGTGTGATAATCGCGATAGGGTTCGGTTACTATCATCTGTTCAAGCGAGACT 

CGGTGATCTACAGGGTGGCGGACTTCCTCAACGACCTGCCCATCGCCCTGCCG 

CACACCGTGGCCGGACTCGCGCTACTGCTGGCGTTCGGTCGCAACTACTTCGG 

ATGGCTGGGGGAGAACGGGCTCGCGTTCACCCTGATCGCCGTAGTCCTCGCCA 

TGCTCTTCGTGTCGTACCCGCTAGCGGCCAGGGCCGTACAGGCGGGTGTCGA 

GGAGCTAGGACGTGAGCTCGTGGACGTCGCCCGTACGCTCGGTGACGAACCG 

CCCAAAGCCTACGTACGGGTGGTCGTGCCGGCCCTGCAGGAGGCACTGCTTG 

GCGGCTTCCTCCTGGGGTTCTCCCGATCCCTGAGCGAGTTCGCCGCGGTGATC 

ATGTTCGGAGGTAACCTTCCCGGTAGGACCCAGGTACTCGCATCATACGTGTTC 

ACCCGGGCGGAGTCCGGAGATCTAGAGGTCGCCGTCGCCGCCAGCGTGTTCT 

GCATGGTCCTGTCGCTGACCATGGTCGCGTTAGTGCGCTCGGTGACCGGGGG 

ACTTCGCCGTGCTGAGGGTTGAGGGAGTCAAGTTCTCCTACGGAGACCGGGAA 

GTCCTACGCGGCGTCGACCTGGAAGTGGAGCCCGGTGAAGTACGGGTGCTCTT 

CGGTCCCAACGGGAGCGGTAAGTCCACGCTCCTCAAGATCGTCGCCGGTATCC 

TGAGGCCCGACGAGGGTCGCGTGATCATCGGAGAGGAGGACGTCACTGACCT 

CCCACCCGAGGAGCGCCACGTGGGGTACGTCCCACAACAGCCCGCGCTGTTC 

CCCCACATGACCGTCGAGGATAACATCACGTACTCCCTCCAGAACGGTCGCGG 

CGATCCCGACCGACTGGATGAGCTTGTGGAGCTCCTCGGACTAAAAGAACACC 

TCGATCGGAAGCCCGACGAGCTCAGCGGCGGGTACCAGAGCCGAGTATCGCT 

CGCCCGAGCCTTATTCTCCGACCCGAAAGTGATGCTCCTGGACGAGCCCCTCA 

GCGACGTCGACCTGGCCGTGAAGGCGGGTCTCGTTCCGAGGTTCCGCGAGGT 

ACTGAAGGAGACGGGCATACCCGCCTTATACGTCACGCACGACCCATGGGAAG 

CCGAGCGTATCGGTGACTCCTTCACCGTTTTAATCGGTGGGAAGGCGGTGGAC 

GTGAACTCCGTAGATGAGGCACTGGAGGAGCTGAAACGGGGTGTGGAAAGTGT 

CAAAGCGTAAGTACAGGGGCTTCGTGTATACGGACGACTTGGCCAAGCCCGAA 

GAGTTCATCCGGTTCCTACGCCGCTTCCTCTCGCCTCCGGAGCCCGAGACCGT 

GGAAGTAGGGCCCGAACTCTCGGGACGTGTACTCGCGGAAGACGTCCGTGCG 

GAGCGCCCCTCTCCACCCTTCACCCGCTCCGCTATGGACGGATACGCCGTGAG 

ATCCGAGGACGCCGAGCCCGGGGCCAGGTTGAAGGTCGTAGGCGAGTCGAGG 

ATAGGAGAAGGTACCGACGTCAAAGTCGGTCCGGGAGAGGCCGTGTACGTCGA 

CACCGGGGCTCCCGTTCCGGAGGGTGCGGACGCCGTGATCCCCGTGGAGTTC 

GTGGAACGCGACGGTGACGAGATAATCGTGGAAGAAGGCGTCGACCCGGGGG 

ATAACCTGGACCCGGCCGGCTGCTACGTCGAAGAGGGAGAAGTTCTCTACCGA 

TCCGGACACCTCGTCGAGCCCGTGGACGTGGGCGTGATGCTCGAACACGGCG 

TGGAGGAGGTGGATGTCCACAGGCCCCTGCGGGTCTCGATCGTGGTAACTGG 

GAACGAGCTCGTCCACCGTCCATCGGAGCTGGAAAGTGAAACACAGGTGGTAG 

ACTGCATCGGTCCCGTGCTCACCGCGGAGCTGGAGAACATGGGCTGCGTCGA 

GGTAGTGGGAACGAGCTTAGTCAAGGATGATCCGGGAGAGATCCGTGAGACCG 

TGGAGGATTACGCCGATCGCTCCGATGTGGTTCTGATCACGGGCGGATCCTCG 

GTGGGGGAGAGGGACCACGTCAAGGACATCCTGGACGACACGTTCGACGCCT 

TCATCCACGGGATCAGGGCCCGACCCGGACGTCCGTTCGGTATCGCCGCGCG 

GGAGGGAACAGTCGCCTTCACCCTGCCCGGGTGGCCCACGTCGTGTTATTCTA 

CCTTCCGGGTTTGGGTGGTACCTTCGCTACTCGTGCTGGCCGGAGCGGACCCG 

TTGGTGGTGGGATTCGAGACCGAAGCCACCGGGATAAAGTCCAAGCGCGAGGT 

CGGCGTGATAGCACGCGTTCGTTTGACCTCCGACGGCGCCGAAGGATTGTCTC 

GGGACCGTTCCAGTCACTTCGCGCTGTTTCGGGAGACCGACGGCTTCGCCCTA 

GTTCCTCCTGGAGGCTCGGAGCGTGCTCTGATTCTCCCGCTGCGCGGGTTCCT 

CAACTTGTTCGATGAGGTAGAACGCAAGTTCTGAAGGTGTCCACCGGCCGTCC 

ACCCGTCCCCGCCGACCCCACTTATTTAACTCCGAGGTGTCGGAGCGGGTGCG 

AAGACCGGTGGGGGTCGCGGGTTGGTAAAGATAGTCATTCACGAGGAACGTTG 
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TCACGGATGCGGTAACTGCGTGATCGCTTGCCCGGTCAACGCTTGTAATTCCCC 
TAACGTATGGGGCGGAAAGGGTCCCGAAGACGGTGAAGATGTAGTGATCAAGG 
TCGTGAACGGGACGGTCTCGGTGATTAACGAGGACCTGTGCGAAGCGTGCATG 
ACCTGCGAACTCGCCTGCCCCGTGGACGCTATCGAGATCAAAACGTAGGGGAG 
5 CCACGAAAGATGGCCGAATTCACCCTGCTCACGGGTCGAACGATCTGGCAGGG 
TGAAGCTATCGAAACCGACAAGGCGGGCGAGATCTACCCCAACGCCACCGCCA 
TCTGTTACTTCAATCCTAAGGACATGAGTGAGCTCGGCATCAGCGAGGGTGACC 
CCGTTAAGGTCAAGTCCAAATACGGCGAAGTAATCGTACGGGCTAAAGCCGCG 
GACACCGACGTGCCACCTCGCGGTATAGTTTTCATTCCGATGGGCCCCTGGGC 

1 0 CAATAAAGTCGTGGATCCGAACACCAAGAGTACGGGAATGCCCGGCTTCAAGG 
GGATAAAGGTCGAGATAGAACCTACTGACGAAGAGCCGATCGAAGACATGTCT 
GAATTCATGCGCTCCGAGTATCTCTCCGAATAACCTCATGGTAGCTTGGTGGTT 
CACGTTTACCCATCATTTTCATCGAATATCGACATCGCTAACAACGGGAAGGGG 
GTGAAAAAGTGGCGAGGAAAGTGATCAAGGATGTGGTCTGTCCGTTCTGTGGT 

1 5 ACGCTGTGTGATGATCTAGAGGTGGTCGTGGAGGACGGTGAGATCGTGGAGGT 
ACGGCATGCTTGTAGGATCGGTGCTGCGAAGTTCTTGACGGCGCAGGAGGATC 
ATCGTCACACCGAGCCGATGATCAAAGAGAACGGAGAATGGAAGAAAATCGAC 
TACGAAGACGCCGCAGAAGAGACCGCGAAGATGCTGGTAGAAGCTAAACTACC 
CGTACTCTACGGTTGGTCGGCGACGCTCGTAGAGGCGCAAGAGAAGGGTGTTG 

20 AACTGGCCGAGCTCGTCGGTGGAATCATCGACAACACGGCTTCGGTGTGACAC 
GGACCTTCGGTACTGGGACTGCAGGACGTCGGTGTACCCAGCTGCACGCTAGG 
TGAGGTGAAGAACAGGGCGGACACGGTGATCTACTGGGGCAGTAACCCGATGC 
ACGCTCACCCGCGGCACATGAGCCGTTACACCGCCTTCACCCGCGGCTTCTTC 
CGACCGAAGGGTCGTGAGGATCGTACTATCATCGTCGTGGACCCGCGGAAGAC 

25 CGCGACGGCGCGTCTAGCCGACGTGTACATCCGCGTCCGCCCTAACGAGGAC 
TATGAGCTGATCAGCGCGCTCCGGGCGGCTGTTCACGGGATCGAGATCGAGC 
GCGAGGAGGTCGCCGGAGTGCCGACGGAGCAGATCTACGAGGTCGCTGACCT 
GATCAAGGAGGCCAGCTTCGGCACACTGTTCTGGGCGATGGGTCTAACGATGT 
CCCGGGGTCGTCATCGGAACATCGACAACGCGATCTGTCTGATCAAGGACCTG 

30 AACGAGTACACGAAGTGGACGCTGATCATGATGCGAGGCCACTACAACGTGAC 
CGGGTTCAACGAGGTACTGGCGTGGACGACCGGATACCCGTACGCCGTGGAC 
TTCAGCCGTGGGTACCCGCGGTACAACCCGGGTGAGACGAGCACCGTGGACC 
TACTAACCCGCGGCGAGGTCGACGCCATGATGGTCATTGCCAGTGATCCGGGT 
GCGCACTTCCCGCGGAAGGCTGTGGAGCACATGGCTAGGATCCCGCTCGTGT 

35 GCGTGGACCCGCACTGGACGCCGACCGCCGAACTCGCTGACCTGTACGTGCC 
CGTAACCATCGCCGGCATCGAATGGGAAGGCACCGCCTACCGAATGGACTCAG 
TACCCATCAGGATGCGCAAGGTCGTCGAACCACCCGAAAGCATGCTCAACGAC 
GTAGAATTCCTCGAAATGGTCATAGAAAAGGTCGAGGAGATGTAAGCCCGGGC 
CGCCCCACGGGGCGAACCCCGTCCCCGGGGAGCCCCGTGGGGTGAAGCGGG 

40 GGCAAGTCCCCCGCGGCCCGGGCCTTTCACTCCGTAACTCCCTCCGGGGTGC 
GTCCATATGGAACTCCGATGCCCGTACTGCGGCTCGCGCTCCTGTGTGAACGA 
ATCCGCCCTGTCGTTGTTCCTCCGGGCGTCCGAACGCGCCGCGAGGTACGTG 
GTCAAGGGGCGAGATGACGTGGACGAAGATCCGAACTTCCGTCCCTCGTTCGG 
TGAAGTCGGGATCTGTAAGGAGACTTCCAAGCGCATATGGGTGTGTCCATACTG 

45 TCACTCCCTCATCCCGGAGCTCGAACCCGATGGGATGACCGCCCGATGTCCCG 
AATGCGGGCGGGAAGCTAACGTGGCACCCTCCCGCCGTAAGATCGTGTGTTGA 
AAGGAGCACAGCTCCGGGTGTCGGATGGGGGGGTTCGTTTGGCCAAAGAACTT 
CTGATCAAGAACGCCTGCGTGTACGACCCCCTCAACGGGATCGAAGGCGAGGT 
TATGGACATCGGGGTGAAGGACGGTAAGATCGTCGACCCTTCCGAAGTCGACG 

50 AGTCCAAGGCGAAGGTTATCGACGCGGAAGGTCGCCTGACAATGGCCGGAGG 
TGTCGACATCCACGCGCACGTGGCCGGTCCGAAGGTCAACGTGGGTCGTATAT 
TCAGACCCGAGGACAGCCGCCGCCTCCAGGTGGCGATCAAGAAGCTCGGAAC 
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GCGTTCGGGTACTGGATTTTCGGTCCCGTCGACCACGATCACGGGGTACCTGT 

ACGCCCAGATGGGATACACCACCGTGATGGAAGCCGCCACCCCGCCGCTGCT 

GACCAGACACACCCACGAGGAGATCAGGGACACTCCGATCCTGGACGAAGGC 

GCGTACACGCTGATGGCCAACAACTGGATCCTGTACGAGTACATCAAGGAAGG 

CGAACTCGAAAAGGCGGCCGCGTACGCCGCCTGGTTGCTCCGAGCGACCAAG 

GGTTTTGTGATAAAGATGGTGAACCCCGGCGGTACCGAGGCCTGGGGATGGG 

GTGAGAACGTCCACAGTCTGGACGATCCCGTACCCTACTTCGAGATCACCCCG 

GCCGAGATCTACCAGAACTACGTCAAGATCAACGAGATGCTGGGTCTACCACAC 

TCGATTCACATCCACCCGAACCTCCTCGGTGAGCCCGGTAACTACGAGATCAC 

GACGGACAGCTGGGACGTGATCAAGAAGACGGGTGTGGAGCCGAACCCCGAG 

ATAGGTGAACGTGAGCAGGTCGTGCACAACACGCACGTACAGTTCCACTCGTA 

CGGCGGTGACTCTTGGCCGACGTTCGAGTCGAAGGCCGAGGAGGTCGCGAAA 

TACCTGAACAAGAACGACCACGTGACGGTCGACCTGGGTGCGGTCACCCTGGA 

CGAGACCACGACCATGACCGCCGACGGTCCGCTCGAGTGGGAGCTGCAGGAG 

CTGACGGGCTTCAAGTGGGCGAACTACGACGTCGAGCTTGAGACGGGATCGG 

GCGTGGTACCGTTCATCTACAGTCCGAAGAACCCCGTGCACTCGGTTCAGTGG 

GCTATCGGTCTGGAGATCGCGCTTCTAACCGAGAATCCATGGCAGGTCGTGAT 

CTCGACGGACCACCCGAACGCGGGCCCGTTCATCCGGTACCCGAGGATCATC 

GCGTGGCTGATGAGCGAACCGTACCGTGAGGAGTGGATCGAAAACGTACACCC 

GTGGGTGGGCCAGCGCGCGGCGATCGCGACCATCGACCGCGAATACACATGG 

ACCGACATCACGATCACGACTCGGGCCGCCCCGGCGAAGATGTTGGGTCTCTC 

GGACCGTATCGGACACCTGGGTGAGGGCGCTTACGCGCACATCGCCATCTACG 

ACATCAAACCCGACGAGGTGGATCCCTCGCGGGACTACGAGGAAGTGGAGAAG 

GCCATGGAGCAGGCGTGGCTCGTAGTGAAGGACGGAGAGATCGTAGTTCAGG 

AAGGTGTAGTGGTGAACGAACCCGTCGGGCGTACTTACTGGGTCGACGTTAAG 

GTTCCGGAGGATCTGCTCGAGGAAGTCAAGAAGGACCTTGAGACGAAGTTCCG 

GCGCTACTACTCCGTGAACCTGGGCAACTACCAGGTCCAGGACGTGTACATCC 

CGAAGGAGGAGCGAATCGTAATCGACGCCCGCGATCGCCTCTCGTAAACGTTC' 

TTTCCTCGGGGGGTACCTCGGTTGAAAGAGGTCGTGTTGACGCCGAAAGGAGA 

ACCGGACGTACCGCTCGAGGCCGAAGTTATATGCCCGGACGAGTTCGCGGGTA 

AGTCCGAGGGCGAGATCGAGGCGCTGAAAATCTACGAAGGTAACTCGACCGTC 

GAGCTCGGCGAGTACTTCGACGTGGAAGGGGATGCGGGCGACTCGCCCGGGG 

ACACCAGGATCGTGATCGAAGGGGACGTACCCTGGGTCAAGCTAATCGGGTAC 

AGGATGAGCGCCGGTGAGATTCTGGTTAAGGGAGATGTCGGCCGACATGCGG 

GCGCCGAGATGAAAGGAGGCAAGCTGATCGTGGAGGGGGACGCCGACGACTG 

GCTCGGTCGGGAGATGAAGGGTGGAGAGATCACGGTGCACGGAAACGCCGGG 

AACTACGTGGGTTCCACGTATCGAGGTGAGTGGCGCGGGATGAGCGGTGGCC 

GTATCCTGGTGAAAGGGGACGCCGGCGACGAGATCGGAGAGTGGATGTCCGA 

CGGGAAGATCATAGTGGAGGGAGACGCGGGCATCATGATAGGAATTCACATGC 

AGGGAGGCACCATCATCGTGAGAGGAGACGTCGGAGTGCGTCCCGGCGCCCA 

GATGGAGGGAGGAACCGTCGTCGTCTGCGGCCGCGCCGAGGACATTCTGCCC 

AGCTTCCGATACGAGGGACTCAAGGAGGACCCCGTGGAAGAAGCGACCGGGA 

CCTTCCACCTGTTCACGGGCGACTACGCCAACGGGCCCAAGGTCGAGGGCGA 

ACTGTACTTGAGCACGGCGCTCAACGAGGTGCCGAGGTAAGCTCCTGCTCCCT 

CCAAACGACCGGTTCGTTATCTTTCCCTTAACGAATCCCTCTCGGGGACCGCCG 

ACGTGAAGACACTCCGGATGTCCCCCGAAGAGCTACTGGAGTACTTTCGGAAA 

GAGGTCGAGGAGGGAGATCGATTAGAGCTTAACTACGCGTTCGTACACATACC 

CGGCGAGGTCGTTAAAATCACGAGGTACCGCCTCCATCTGTACGTCGAGTCTG 

AGGTAGCCCCCGGGATTCGACGCTACGATCTGGAGGAGATATGCTCGATGATG 

CTGGAAGTAATCCACGAGCCCAAGGAAGGGAAACCGGTTAAGATCGTCGTCGA 

GGGGGCCGACGAGAGTCCGGGCATAGGTATCCTCTAATTATGTTGACTACTTCT 

CAACACCTGAGGTATCAAAGTCAAAATTAAAAGACATCAACTCCGGCTCGGTTG 
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AGGGCTATCCCCGGTTGACGAGGACGGCTTACGTGCTGCTAGCCCTGCTGGCG 
GCGCTGGTCGGACAGGCATCGGCGGCATCGGTAGGTTCGCAGCTGACCCTCG 
ACACGGCGATGCAGTGGGACCAACAGCAGAACAAGTACGTGGATTCCGACGTG 
GCCGCCAGGGACGGTTACTACTACCAGGTCAAAGGGCCGGCCGTGGCGGTGG 
5 ACAGCACGGGTACGGTACTGGTAGCCTGGGAGGAATGGTCCGAGAACGGCAA 
CGTAGTCGGTAAGATAGGACTGAGAACACCATCTGGTAACGCAGTCTACGTGAC 
CCCGGAGCAGGATTGCGTCTACTTCGCCCCGGCCCTGACGAGCTACGATCAGG 
GTAAGTTCCTCCTGGCCGTGACGGAAGTGCCGCAGAGCAACTTGGTCGCGCAG 
GATTACGGCAAGCTGCTAGTGTACAAGGTCGACGTCTCCAACGGCCAGATTAC 

1 0 GGTGGGTTCCTCACCGGTACAGGTAGCCGATAACGCCGCCTACCCGCACGTGG 
TGTACCTGGGGTCGGACAACGACAACAGGTACGTGGCGATCGTGTACGAGCGG 
TGGAACGGAGAGACTGGCGACGTCGAACTGCAGGTGCTCAAGATCGACACGAA 
CGGGAACATCATCCCGGTCTTGAGTCAGCCGCTTGTTATCGCGGAAGGGGTGT 
GTAAGGACTACGTTAAGGGCGACGTTCACTACTTCGGGCACGCCAGACCCGTG 

1 5 GCGTCGCTGTACCAAGAGGGTGACTCCAAGTACTTGATAGTGGTGCTGACGAA 
CTACTCGCAAGCTACTCCCAACGTGAGCGAGTGGGGTTTCTACGGCGAGTGGA 
AGGGGTGCAAGGTGGAGGCGTACGTGGTGGATCTCCCCGATTTCTCAACGATC 
GGTGGGTTAAGCTCGGAGAACGTGCACAAGGTACAAGGATCACTGTCGGCTTC 
CGAGGACACCAACGAGTGCCCGTGGGTATGCGACAACGTGGTAGTGTATCGGG 

20 TCGGATCGCTCTGGGGAGGGATGTCGGGGGACACCACGATCCCGGACATCAA 
CGCCGCACTGATAGTGAAGTCGAGAGACTCCTGGACGTTCTCGTCGGACACCA 
CGATCTACCGCCGTATCTACACGCAGACGGGTCCCGCCGTAGCCAGGGTCTAC 
ACGAACAATGACGATAAGACGCCGTACTACTTGGCGGTGTTCGCGGATAACAG 
CGGGGGTTTCGGTAAGGAGCGGTTAACGGGCGTCCTGTTCCGCGTCAAGGAC 

25 GGGAAGATCCAGGTGATCGCGCAGTACGACCTCACGGGGTTCGGTAGTGGGTA 
CTATTACTACTGTCCGACCGTAGCCACGGTCAAGAGCAAGTACGGAGATGCCG 
AGCTGGTTGTGGCCTGCTACAAGGGTGACAGCGGGAGCGGCGGCCATAACAT 
CGGCGACGCCGTCATGCTGACGGTAAGCATCGGTGATCCCGTCGATGAGTTCA 
TGTCGTCGGCCGCCGAGCTGCTCAACAGCCTGACTGGTACCGTGGACGTCGTG 

30 AACAACGCGATCTTCAACAGCTACTCGGGGCTCAAGAAGAAGGTTTCCGACCTG 
GAGAAGAAGTCGAACGAGCTAACGCAGACCACTCAGGAGCTGCAGAACAAGGT 
CTCCACACTCGAACAGGGTCAGGAGGAGCTGAAGCAGGAAGTAAGCAAGATCT 
CACAGGAGGTGAGTGGCCTGAAGGGCAGCATAGACGAGTGCAAGAACACCGTA 
GAAAACCTCGAAGAGCGCGTGAAGAAGCTCGAGCGTAGGAAGATCGCGGTATC 

35 ACCGATGGCGGTACTGGCCGCCGCGTTGACGCTGGCGGCGTAC AGGA GGTAC 
GGCCGGCAATAGGACGGGTACGCCCCTCTTGGACTTCTCTTGTCTTTTGTTCCC 
CTCTGTTTCTGTTCCTCCGGACACGGTCTCACGCTCGGTCTTGGATACTGATTC 
GTTCCCGTTCGGTTTCGTTATTTTTCCGTAAAACAGCTCCGGGTTCAGGTAGGC 
CTCGAGCGCCCGCATCGCGTAGGCCGTGGCCCATATCGACGCCGGTTCGTAGT 

40 GGGCCCCTTCGGTCGTGGACGTCACATCCCGAGCCGGCCACGGCCAGGCTCC 
GTACCACTCCGGGTGTTCGGTCCCACGGTACCGCTGGGATACGAGCCACTCGA 
CGGTGGCGTGGAGGTTGTACTCCGGGTCCGTCACGAGATCCGAGAGCTTGCG 
CTTACCGCCTGGCGTCTCGATCTCCACGTCCGTCGCGACATCGAACCACAGCG 
CCTTCAGCAGCACGAGGCTCAGGACGTTCCCCGTGACGGTCGTCTCCGGCGAT 

45 CCCTGCGCTTCTAGATAAGCCGACGAGTACGCCCAGGCGGGGCCCCGACCGT 
GACTTCCTTCCACCCACGTTACTCCGGCTTCCTCACCGTTGAAGAGCCACTCGA 
TGCCCCTGCGGATGGCGTTCAGGATCCGATCGCGGTCCACGTGGAGCCCGAG 
CCGGTCCGCCTTCAAGTAGACGTCTATCAGAGTCGACAGGATGTATGCCTGAGT 
GTCCGCCGAGTACTCTTGGCACATCAGCCCGGAGTACCAAGA TCCG TCCGGGT 

50 TCTGACGCTCCAGCAGCCAGGAGACTCCCCGCTCGATGGCGCTTTTGATCCGA 
TCCACCGCACTGTCGTCGAGGTTCAGCAGGTCACGGCGTTCCAACGCCATCAA 
CAACGCCGCGACCGCCGCACGGGTGTGCCACGGAGCTCCTTCCCGGGCTTCC 
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TCCCTCTTCCTACTCCAGCCACCGTCCTCCAGCTGTTGGTCCAGGAGCCAGGT 
CAGTCCCCTGCGTACGGCGCTCACGAGCTCCCCGTATTCCCCACCCGACTCGT 
GTCGCCGCTCGATCTCGTGGATCAGCAGCATGATCGCAACCGCGGTGTCGCTG 
GTTAAACTGCCCGAGTGGGTTATGCCCCTGTACGTCCACGCCTGTCCCCAGCC 
5 GCCGTCCTCGTTCTGGTTGTCGAGTACCCACCTGACGGCCTCCTCGGAAGCCT 
TAGACCACTCCGACGTCGGCGTCATCGCCGGCACACCGGCGGGCACCCTATC 
GGCTAGTAATCCAGCGCGCTCCGCGCTTTCCAGCGTGGGATACACCAGCGAGA 
TCGCCTTCAGCTCGTATCCGAACGTCAGCTGAGGGTTCCACAAGTGAGCCGAA 
GCCAAGTAGGGACCGCCGCGATCCGTGGTGATGAACCACCATACGGTGCCCG 

1 0 CTTTCACGGCGTCCGCGCACTCCGTCTGGAGCTCCTTATACGGCTCCGTATTCT 
TCCAGTCGAGCGCCGTCGTCGGTGCGGCGGTTATCAGAACGGCTATCGTGGCG 
ACTAGGACGCGCACGCGCTCGCTCCCCCAAACCTTTAATCTCGATGAACCGGA 
CCGTAACGAACCTACAACGTACGGTAGATGAAGAAAATAAAAGTTGAGTCCGTA 
TCGGCGCGATGGGGGCCGACACCTCCGTGGCACCGGTCTTGATCCTCGTCATG 

1 5 GTGTTCCTAGCGGTCTCGGTCCCCGCGCACTCGCTGGACATTGTGATATTCGG 
GAACGCCGCGAAGGGATCACCCGAGGAGATCCGTGCTGTGGAGGAGCGTGTG 
AAGGAAGACCTGGGTGTGGACGTTCGAATTCACGTGCACAACGTGCTCGTCAG 
CTGGTCCGATCAGAGCGCTCCGGTGGACTTCGACTCGCTGGCCCACGACATCG 
AACGCTCCGAGATCGTCGCCCTAGACAACATGGGACCCATGCCGACACCGTTT 

20 GCGATGGAGTTATCGGAGCGCGTCTTGGGTAAACCCGCCTCCTCGATGCAGGA 
GTTCCTCAGAGAGCTCGCGGAGAGGAAGCGGATAGTGGCCTACGTGACAGGC 
GACCAGCACGATTTCGTGATCTTAGGGTCCGGCTGCCGGCGTATAGTCGACGG 
TACCGCCGCGGTCGTTAACTTGGGCTTCCTGTTCCGGTTTTCCTCGGATCTGAC 
ACCGGTCATAGAGTTCCTGGTGTGGCTCGCGGATCCGTCGGTACCGGCGGAGA 

25 GACTACACCTCTCCGACGTACGGATATCGTCCGCTGCCGTCTACGTGCCGGGC 
CGAGGTTGGGAGTTCCCCGAAGTATCTGGAGAAGCTCTCGAGATGTCGTACCA 
CCGGTGGCTTCACGCGCTAGAGGGTCGGGATCGCACCACCGAACCACTCTGG 
ACGAAGGTCCGCCTGAGCTCGATACCATCGTGGGTGAAAGCCATCCGGGAAGC 
ATCCTCGCAGTTCTTCCGGTCCCTGTGGCTCCCGAACCGACGCGTCGTGGTGG 

30 TGCTGGACTACATCGACGCACTATACAAGGGTGAGAGGGATCTCGTGGAGAAG 
CTCACCGATACCGTGTATCGG GAGGTCTCCCG GG AGTTCCAG GACGTGACGG C 
GATAGCCGTTCTGTGCGACGGGAACATGGTCTCGCCGATCGAGGCGCTGCTCG 
GGTTGAAAGACGCCGGATACGACATCGCGGCCGTGGTCTCCCTGTGGGCCTTC 
ACGCTCGATTACCCCAAACCCGGTACTTGGGCACTCGAAGGAATCGACGCCCC 

35 GATCATCAAGGCAGTTTACCCGTTCTGGGCCAATTGGATGGACGAACCACAGC 
GCTACTTGAACATGAACGAGGGGGACCCGGAGTCCGGTCGCGTGGGCGCGCT 
CTTCGAGTGGGGTTACCAGGTGATCGGCGGGCCCGAACCCGAGGGTGCCTTC 
TGGTTCAAGATGATCGCGCTCAAGGAGCGCGACCAAATGATGGTGTTCCCGCT 
GGAGGACATGATCGAGGACGTGGCCCGGATGGTGGCGGGGTTCCTGAGGCTG 

40 CGGTACTTGCCCGAGTCGGAGAAACGGGTAGCGTTCGTGCTGTACTGTTACCC 
GCCGGGACGCGGTGAGATCGGCGCCTCTTACCTGGACGTGTTCCGGTCCCTG 
GTGAGGATATTCGAGGCGTTGGCGGAACGGGGCTACGATCTTGGCCCCGCGA 
CCTCCCTGTACCGGAAGTTGGCGGAGCTCCGACGGGAAGACCCGAAAGCCGC 
TGAAGAGATGGAGAAACGTCTCGCGCACGCTTTGATGGCGGCGTCCGATCTCG 

45 TACTGAAGAACGTGGGTCCGTGGGCTAAGGGTGAGCTAGCCGGGATGGTGCG 
GCTGTACCGAGGCGGGCGGGCCGAGGTGAGCGTCGACTGGAACGGGAAGTC 
GATGAAGGTGATCGTGGACCACGGTGTGCTCCGGTGGATCGACGTGGACGGC 
TCGTCGTACGTGCTCGGGACCGTGAGCGAGGATCAACTAGTCCCGGTGGAGG 
CGCTGGAACGCTGGTACCGGGAGGATGTGGTGCGGAGGTTCGAGTATTACCTC 

50 TCGCTGCTGACCGGTGACGATCCGGAGACCGAGCGGGCTCGGAAGTCCCTGA 
TGGAGTGGATGCGGGCGATCGAGGAGAAGTTCGGACCGCCCACGGACAACCG 
CGGGATCATGAGGTACGGCCTGTATTATGTCATCCCGGCCCTGCGACTGGGCA 
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ACGTGGTCGTGATGCTTCAGCCGGTACGTGGTTGGTCCGGAAGCCCCGAGCTG 
GTCTACCACTCCCCGGACCTACCCCCGCAATGGCAGTACGTCGCCGCGTACGA 
ATGGTTGCGCAGGGTCTTCCGGGCGGACGCCGTGGTCCACGTGGGTACGCAC 
GGAACCCTCGAGTGGCTGCCGGGTCATCAGGTCGGTCTTCTGGGCGTGGACT 
5 GGCCGCACGTGCTGCTGCCCGACGTGCCCCATGTGTACCTTTACATCGTCAGC 
AACCCGGGCGAAGCGATGGTCGCCAAGTACCGCTCCGGTCCGATCCTCCTCAC 
GCACTTGTCGCCGCCGTGGGGCTACTTCAAGGACCTGGGTAAGTACGGGGAG 
CTGGAGCGTGAGCTCACGAGGTACTTCCAGATGAAGAGCTTCGGAGGAGACCC 
TCACGTGCTGGAGGAGCTGAGGCGGCGGATCGTCGAGACGGCGGAGCGTCTG 

1 0 GGACTGCTGAAGGACGTCGTCAACATGATATTCGCGGAGCGGAAGGAACCGCC 
GCCCGAGAACCCGAAGGAGTGGGCGATGGATCATATCGAGGAGTTCATAGACA 
AGCTCCACGATTTCCTACTGGACCTCGCGTTGAGGAACGTCGCGTACGGCCTG 
CACGTATACGGTGAGGACGTAGACGAGGACGTGGCCGTAGAGCAGGCCGCGG 
CGCTCGCGTCCTCCCGTGTCGCCCCGGTGTTCGCGTACTACGCCGGGCTGATC 

1 5 GACTCACCGGACCAGGAGGCGCTGAACCGGCTGCAGTCCGATAGACCCGACA 
TATTCGCGTGGTTCAAGCGCGAACTCCGGGAGTGTCTGAGGGATATCCTGCGG 
ACCGTTCTAAAGTACCCCGATTTAACCTCTCAGCTGGAACGTTACGTGGAACTG 
AAAGATCGGGAAGAATACTACGGCGAACCACCCGACGGCGTCGAAGGTCCGG 
GAAGGGAGGCGAAACGCCTGTTCTGGCAGGTATCCGATAGGCTCACGATCTTG 

20 GCGCAGGAGGCCATCCTGAGGTATTTCCACGGCCGGCGGAATGACCCTGACCA 
CGAGCACCTCCTCGCCGAGGCCGTGGCCGACCTGTACAGGATCTACGTACACT 
ACCGCGACTCGGGCCGGACCGAGCTGGAGGAACTGCTCGCCGCCCTCGACGG 
CAGGTTCGTCCCGCCGGGACTACTGGGCGAGCCGATGTGGAACACGAAGGTC 
CTACCCACCGGACGGGACGGCTACCCGATAGACCCCTCCCAAATGCCCACGCC 

25 GGAGGCGTGGGACGTCGCACGCAAGCTAGTCGATCAGATGCTCGCGGACTACT 
ACCTAAGACACGGTAGGTGGCCGGAGGCCGTGGGCGTGGTCCTATGGGGTAT 
TCACGAACTCTGCACCGGCGGTCTAGGCATCGCGGAGGTCCTGTACCTGCTGG 
GCGTGAGACCCGTGTGGAACCCGGACACCGGGCAGGTCACCGGGGTCGAGCT 
GATCCCGCTGGACGAGCTGAAGGTGAAGGTCGGTAACCGGTGGATCAACCGAC 

30 CGAGGATCGACGTGGTGGTGTGGGCCGCCCTGCACATGGAGGACCCGCTGAA 
GCTACTGACTGAGGCTTACTATCTGGTCTCCCATGTGGACGAACCCACCGACGT 
GAACTACCGTCGGAAGCATTATCTGGAGCTGAAGCCGCGGTTAGTGAAGGAAC 
TTGAGAAGAGCGGGATGTCACCCGAAGATGCCGAGAAAGAGGCCGACGTGATC 
GCGTCCTCGGGGTTCTTCGCGCAACCACCCGGGGTCTACGCGGGTACCGGGG 

35 CTTGCGACATCGTGGAGCACGCCTGGACCGACGTCTCGGGCA CGGTC GGGCT 
CTTCGAGGACCCCGAGACGGCGCTGAAGAACTTCGAGCAGAGATTTTGGGAGA 
AGTTCAGGATCACCTGTGAGAGCCGGATGGCGTACGTCTACACGGCCGAGGCC 
CGGATCCTGACGATCCGAGAGGGGAACAAGGTCAGGGTCGTCGTGCTGAGGA 
CGAGCACGGACCGCGTCTACCACGCGATCCCGTCGGTCGAGGCGTTCCGGTA 

40 CCTGATGTCCAAGGTCGACGTCGTGGTTCACAGCGTCGTGAACACGTGGGGAT 
TGATCGACACGGACGACTTCTACGACTGGGTCGGTGGGATGGCACTGTATGCG 
ACGCACGCCGCGGGCCACGCGCCGGAAGTGTACATCGGGAACGCCGTCGATC 
CGACCGCCGCAAGGACGTTGACGGGTTACCAGCAGCTGGTGGGTGAGGTCTA 
CACGAAGCTACTCAGCGAGTCCTGGTGGAAGGCCATGCTGGAGCACGGTGACT 

45 ACGGCTGGTCCCGGATCGTCAGGAGGATCGAGTTCCTGGCCGGGTGGGGGAT 
CACGGTCCCGTCACTGCGTCCCTACCTGAACTCCGTGTACACCGAGGTGTTCA 
AGGCTGTGGTACAGTGGATCAGCCAGGCGCCTCCCCGCACCGAGTACGGGTG 
GGCGGCCGTGGTGAGCACGATCGCGTGGTTCGTGGAGCTCGCTCGGACGGGT 
GTGTGGAAGCCGGACTCGAAGACGCTGGCACAGGCCGCGAAGGTCCTACTGG 

50 AGACGATGGCCAAACACGGGCCCGCGACGTGTCACCACACCAGTCCCAACCC 
GGCGTTAGTGGTGTACGCCGCTCGGGTCCTCCTGGAGGCCGGTTACTCCTACT 
CCGAGGTCAAGCGGCTCCTGTCCAAGGTGATGAAGTGGTACGCCAAGCTGGAC 
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AACCCGGAGATCGTCCGGGAGATCGAGAGGTTAACGAACCTGGTGATGACCAG 
GGCGGCGAGTGAGAGGTCGGCCAGGGCCGCCACGGCGTCCCGTTCGGCGGC 
GACCTCGTCATCGGCGTACACCGGCGTTACTGTCTCCCGGACGGTTTCGTCGT 
TCACCGGACCGGGACTGCCCGGAGGGAGGGGAAGTGCTCAGGTCGTAGTGGG 
5 GTTGTTGGGATCGGTGTTACGGGGTGTTGCACGCGGAACGGTGCTCCCGGAGA 
TCGGATACTGGACGGGTCCCTCGAGATACACCGGTCACGCGAAGGCAGGTTCG 
AGGGTCGGGAAGACCGAGCGCAGTACCGAACGCGAGTCGAAGGCGACGCAGA 
CGTTCACCAGGACCTCCCCGCCCTCCTCGGCCCCTAAGATGATCTGGGAATGG 
GTCGCCGCCCTGCTCCTGACACTACTGTTCCTCCTGGTGTGGAGGATCCGACC 

1 0 GACGGGTCCCAGACCGCGGGCTACGTGGGTTACGCCAGCAACCGTTCCGCCA 
GTCGCCGCGTGACCTCGCGGACCTCGGACTCCGGTACCACGACGCTCACCGC 
TACGACCCCATGTGCGCTACCTAGCAGGTCGAACCCCTCGCAGGCTGCCAAGA 
ACGTGGACACGTCCCGGGCCGACATCCCTTCGCCCACCACCGTGACCAAGCCC 
ACGTCCTTGTCGACCTCCCAGTCGTAGTCCAGGCCGTTCAGGGCTTCCTCCGC 

1 5 G CTCCTCAG GGCGGTCTCCTCTACCAG GAGGTTG ATGTAAGG CTCCG AGACCG 
TCGTGAACACCGCGAGGAGGTTCACGCC GGCG TTCCCCAGCGCGGAGGTCAC 
CCTACCCACCACTCCGGGCTCGTCCACCATTTTGGCACCGCTCACCCTAATCAG 
CGCGACGTCGTCCCGGGACGCCACTACCTTAGGGCCGGGCTCCGTACTGTCG 
GATATCACGGTCCCTATTTCCCCGGTGAACGAGTTCCCGATCAGGACTGTCACT 

20 CCGAGGTTCTTAGCGGCCTCCACGGCCTTAGGGTGGATCACCCCCGCCCCCGA 
TGCACCGGCCATCATAGCTTCCTCGTACGACAGCCGCTCGACGACCTCCGCGT 
CCGCCAGTTCCGGGTCGGTGGTCATGATGCCGTCGACGTCCGTCCATATTACT 
GACCGCGAACCCAACACCCCGGCCAGGACGGTGGCCGTGTAGTCGGAGCCCC 
CTCGTCCCAGCGTGGTCACGTGGCCGCGGTCTGACCTCCCGATGAACCCCGTG 

25 ACGACCGGAACGCGACCCGAGCGGAGGTCTCGTAGGAGTCTCGAGCGCGTTC 
CGTCCCATCCGACGATGTCGGCGTTTCCGGGGTCGTCGGTGGTGACCAGTCCC 
ACGTCCCAGGCGTCGTACGCCATCGCCTTGATACCCCGCTCCTTCAGGTACGC 
CGCCACGATGCGGGCGGACGCGCGCTCTCCGAGGGACAGAACCAAGTCGCGG 
AGGCGCTCTTCGGGTCTGCCAAGTTGCTCGAGAACCGTGGCGACACCGTGGAG 

30 GAGTGTCTCCATGTCTTTCAGGAACGATTCTACCTCCTCGTGCCGCTGTTCCAG 
ATGTTCCGTGATGAACTCCCTGTGACGCTCTAGTATGGGGGTCGGGTCGGCGG 
AACCTTCGGCGGCGCGTCGAACGAAGTCCTCCAGTGCATCTGTGACGCCGGCT 
AGGGCCGAGACCACGATCACGTGGCCGGAAGCCGCGGAAGCTTCGAGGGTCC 
GAAGTCCCTCCTCAGAGGCTACCGACGTGCCTCCGAACTTGTGAACCTCCAAG 

35 CTCGGTCCCCTCTTCGTTATGGGATTCGTAACGATTCTGGGTTTGGCGCCGGG 
GCCGGGATTTGAACCCGGGCGGCCCATACGGGCCACGGGATCTCCAATCCCG 
CGCCTTGGACCGGGCTCGGCCGCCCCGGCGCATCCAGACGGCACAAAACCGT 
TGCCTGAATAAAGTTTACGGGATGGTCTGGGCCCGAACCTTAAGCCCCTTGTGG 
AGGGCCTCCTCCAACCGTTGTCCGACCGACGTGTCCTTGTTCACCCTGACTTCA 

40 CCGCTGGAACCCACCGTGGCCGTGAACACGTACTCGTCTCCCACGAACACCTT 
CACAGGACGTCCTGAGAACTTGTCCCCCAGCTGCAGCCTGATGTATTCGCCGT 
CGTCGACGACGCGCATGGGGAACCGCTCTCCGGACTCCACCTCGATTACTTCG 
CCCTCCCCTTCGGGAACCGGAGAACCAGCCGGCTGCGGTCGTTCACCTCGCC 
GCTCCTCCAGCGGCTTAACGGTTATCTTCAGCCCCGTGCGGTGCTCGATCTGTT 

45 CGACGTTCCTACCCTTCTTGCCTATCACCATAGGAACCATATGCTCGGGGACGT 
AGACCGTGGCCTGTGACCCCTTCACCTCGACGTCCACCGGGGCGCGGCCGCC 
TATGAAGCGGCGAACTTCTCGTTCCACGACTTCGGCCGCGAGTCGTTCCGATG 
CCGTCTCCTGCTCCTCCTCTCCCTTGACGGGAACGACGAAGACCTCCTCTCCGT 
AGGTGTAGATCTCGTACTCGAGCTCTCCGGTCTCGAAGTCCCGGATCTCCACG 

50 ACAGGACGCGCTAGGTCCTCTTCCGTCATCCCGGTGGGGACCTTCACGGTCAG 
CGACACGTCGTACACCTTCTTGATCTCACCGTCCTCGATGAAGATGACCGTGTC 
CACGACCTGCGGAATAACACCCAACTCCACCCTGCCGATGAGCCGCTGGATCG 
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CGTCGATGGGACGGGTAGCGTGGACTACTCCGATCATCCCGACGCCGGCGAG 
CCTCATGTCCGCGAAGACCTCGAAGTCCTTCGTCTTCCGGACCTCGTCGTAGAT 
GGTGTAGTCCGGACGCACCAGGAGGAGTATGTCCGCAGTCTTCTCCATGTCGC 
CGTCCAGGGGCGCGTACTGGGTGATCTCGTCACCGACCTGCAGGTCACGCGG 
5 GCTTTCCATGGTCTTGACGATCTTGCCCTGTTCGGCGTAAAACTCGGCAAGCGC 
CGCGCAGAACGTCGACTTACCGGACCCCGGTGGACCGGCCACCAAGATACCTT 
CAGCACGCTCCCTCAGGCGCTCCTTCAGCTTCTCGGACAGGTCGTAGTCGTCG 
AGGCTCACCTTGACGACCGGCCGGACCGCGGTGATCTCCCATCCTTCCGAGAA 
CGGGGGTCGGGCTATCGAGATCCGGAGGTTACGTAGCTGTACCACGGTCGCC 

1 0 CCACCTCGATCGATCTCCACGAAGCTCTTCTCGTCCGTGTACGCCTTCTCGATC 
ACCTCTCTAGCCCATTTTTCCAGCTCCTCACGAGTACACGGCTCCGGACGGAGC 
TCTATCAGCTTCCACTCTCCGGGTCGTCCCACCTTCGCCTTCGGGGGCACGTTC 
TCCTTCAGGTGGAGTGACATCGCGTTCTCGGGCATCATCCGCTCGATCTCGGT 
CTCACCCACACGGGTGATGGGCTCGAAGTACACCACCTCGAGCCCTTCGGCTT 

1 5 TGGCTACCTCAGCTTGGACCTTGTCGCTGGTGATGAGCGTCGCGTTGTACTCC 
CTCGCCACCTCACGGATCATGGCGTCGATCTCACCGCTCCGTGCGAGCCTGAT 
CTCCTCGAGACCCGGCCGTTCGCCCGCGAACTCGATCTCGATTATCCCTTCCTC 
TGCGAGTCGCTGGAGCTCCTGCAGTTCCTGAAGTCCGGCGAATCCCGTCTCCC 
TACCGCGGTTGGCCTGGTACTCCAGTTCCGAGAGAACAGCACGTGGAATAACC 

20 ACGATCTTGCCCTCGAGGTAACCTTCCTCGGCGAGACGGGAGATCCTGCCGTC 
GATCACTACGCTGGTGTCCGGCACGACGTACTCCGTCTCGATCTCTACATCCAT 
GGATCCCACACCTTCCCCACGTGTCGCGTTCACCGACTTCGTCCTCTCGTGGC 
CTGTATCAGTATATTAACGGTACACCTCGTCCGGGTTGAAAACTCGATCCATCA 
CGACCTCGAACGATCCGTCCCGAGTAACGCGTCGGTAGAAACAGGACCTGTAA 

25 CCGGTGTGGCAGGCCCCACCTTCCTGCTCTACCACGTACAGGACGGCGTCTTT 
GTCACAGTCCACGCGGACCTCGACGACCCGTTGCACGTGACCCGACTCCTCCC 
CTTTCTTCCATACCTCGCGCCGACTCGTGCTCCAGTAGTGGGCGTAACCCGTC 
GTGAGCGTCCGGTATACCGCCTCCTCGTTCGCGAACGCCGTCATCAACACATC 
ACCGTTCTCGGCGTCCTGGGCGATCGCGATCACCAACGGCTCCCCGCCGATCT 

30 CGAACCGGTAGTTGAGGGAGGACGTGACCTTCCGCGCGGTCTCGGGATCCAG 
TGGTACGTGACTCATACTTCAGCCGCCCTCTCGAGTTGATCCAGCGGGACTTCC 
TCCTGAACCCCGGTTTTCAGGTTCTTCACCGACACGTATCCCTCCTTCAGCTCC 
CGCTCCCCTACGATCACGGCGTAGTCGTACTCGAGCGAGTCCGCCAGTGAGAG 
CGCCTTGCGTATGTGCTTTCCTGAAACCTCTACGTTCACCACCCACCCGAGCTT 

35 GCGCAGCTTCGCGGCTATCTCCCAGATCTTACCCGACCTCACGAGCGGTATCA 
GCAAGGCACGGGTTTCCTCCACGCCGTCCGGGATCCGGTCGTACAGCTCGGC 
CG CGAG GAG GAGCCTGTCG AAACCTATGGCCATGCCG ACGGCCGG GACGTCG 
GGTCCTCCGAGCTCCTTCACCAGGTCGTCGTAGCGGCCGCCACCGGCGCACT 
GGGATCCTCCACCGAGCTCCGGCACGTGTATTTCGAACACCATCCCGGTGTAG 

40 TAATCCAACCCTCTCGCGACGGAGAAATCGAGTTCGTGGTCGACCCCCGCTTC 
CCGGAGCGCGTCCGAGATTTCCATGAGGTTCTCCAGGGCCCGCTCGGCGCGTT 
CTTTCCCACTCACGGCCTCCTCCACCTCGGACTCCGAGCGCGCCGTCACCACC 
GCTAGGGCCTTCTCGGCCGGCTCGGCCGGTAGCAACGTCTTCACTTCATCCAG 
TTCGCCCTTGTCGACGAGGTGTGCTACCTTGTTCTGTACATCTTCACCTATTCCG 

45 TACTCTTCGAGCAATCCCCGGAGTATTCCCAGATGTCCCACCCGGACTTCGAAG 
GCACCGGAAGGCAAGATGCCGTCGAAGATCCGGTAGGTCAGCTCGATCACCTC 
GACGTCCGCCTCCGGGCGGTCCGAGCCGAACACCTCCACGCCGGCCTGCCAG 
AACTCACGCCAACGTCCCCGCTGCGGCTGCTCGTACCGGAAGCAGTTCACGAT 
GTACGCCAGCTTGAGAGGGTGAGGTCGCGTCTTCAGCTCCGCGTTGTAAAACC 

50 GGACGACAGGCGCCGTCATCTCCGGCCTGAGCGCAAGCTTCCTCCCCTTCTTG 
TCCTTGAACACGTACATTTCTTCCAGTATCTCCTCACCGGACTTCTCCTCGAACA 
GCTTCGCATGCTCGAAGGTGGGAGTGAGGACCTCCTCGTACCCGTAAGAGCGG 
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AACACGTCCAACAGGTACCGCTCCAGCCATCTGCGTGCCCTCATCTCCTCCGG 

GGTGAAGTCGCGGGTGCCCTTGGGTCGCTCCACCTTCATCAGCGTAACCCCCA 

TCAGCCGGTCCGTCCCATGAGTGCTATGAAGAATCCACAGGTCTCATGTCGGT 

GCGGGAACAGTCGGCACGCCTCGGGCATGTCGAACCCCTGGTCACCGACCTT 

GACTTCCAGCAGCTCGAACTCGGGGTGCTCATCCAAGAACCTTCGGACTACCT 

CCTCATCCTCCTCGGGGAACATCGAGCACGTGGAGTACAGCAGACGACCTCCC 

GGTTTGACCATTTCGGCACCCGCTTTCAGGAGCTCGTACTGGAACTTGGGCAGT 

CGTTCCAGTTCATCCGGGGTGATCCTCCACCGGCGCTCGGGATTCTTCGGAAT 

CGTACCGTCGGCGGAGCACGGTGGATCGACTAACACGGCGTCGGCAAACTCA 

CGACCCAGCTTCTCGGGCGCTTCGCGTCCGTCCATCAGGTGTGTTTCAATGCA 

GTCGAGGACGCCCATACGTTCCGCGATCTCCCGGAGACGTTCCATCCGAACCT 

CGTCCACGTCGATCGCCACAATCTTGCCCTCTCCTCCCATCAGCTGCGCCATGT 

GGGTGGTCTTACCGCCCGGAGCCGCACAAAGGTCGACGACCACCTCCCCGGG 

TTTCGGGTTGAGAACTGCGGATGCGAGCGCCGCGGCCTCGTCCTGGATCACGA 

AGAGGCCCTCTTCCCACTCCGGCATCTCTCCGATGGGAAGTCCCTCGGGAATC 

TTCAGTATTTCGTCCAAGAAGCGTCCCGGCTCGACCGTGACCCGGTACTTCCTC 

TGTAACCGCTCCGCCAGCTCTTCAGGGTCCACCTTGAGGGTGTTCACGCGGAT 

GGTCAGCGGCGGCCTTCGGTTGTTGGCTTCCAGTAAGGCGACCACCTCGTCAG 

GGTCGCCGAACATCTCCATCCATCGCTCGATCAGCCACCGCGGATGGTAGTAC 

TCCCACTTCAACCTGTCGAGTTCGTCCTCCGGCTCGGGAGGTTCGTAGTCCTTC 

AAATCCAGTGTGAACGCCTTCACGATCGCCGCCGCCCCGGGATTGGCTAGCCT 

CCGGACCAGCCCGTGTAGCACGTCGGCTACCTCGTCGGGGTCGCCGTCTTCG 

AACACGACCTCGTTCACGGCGATCCGTGCCGCGTTCCTGACCCACGTGTCGAG 

CTCGGTCACGTCATCCGTGATCTCCAGGACGTCCTCTATTACCTCGTCCAAGAG 

TCCGCGTTTCTGTAGCACACTGTACAGCAGCCCGGCGGACACGGACCTGGCTT 

CTCGAGAGGGGTTCATCTCCTTCATCACCAGACGTCTGGCGTACTGCGTGGGT 

TTGATCCTCTCCGCTTTCACCAGCGTACGGAGCACTATCTCCACGGCTTCCTCG 

TAGGTCTTAGCGTCCCGAGACGTCACCGCGCATCCGCCCCATCACCGACGTCC 

CTTGATGTACTTCGAACGTATCGTCCCGAGTTCGAACGTACTCCTTCAGCGTGC 

GAACGAGTTCTCCGAAGTCATCCCGAGGAAGCGGTTTGGGAGGTGCCATCAAG 

CACCCCTTGTACTTTCCATCGTGGGTTAAACGGATGCGAGTGCAGGCCTCACAC 

ATGACCCCGTCCATGGGTTTGACGACTTCGACGGCCATACCGTTGTTAAGCCG 

GTATACCTCGCGGCTGTGGAACGTGCGAACCCGCTCCAGCTCCGGTTCGTACT 

CACCGAGCGCTCTCAGGCCGTCCTCGGCATGTGCGGGCCTAAATCCAGGTATC 

GAACCCATCGGCTCGATCAGCTGCAGCTTCAGACCCTCTAAGTCGGCCAGCTC 

CTCCACGAGCGTCGGCAGCGTCTTCACGGTCTCCGAGGTCAGCACAACGTTCA 

CCTTGACGGGGGTCAATCCCTCCGACACCGCCGCCTCTATCCCTCTGATGACA 

TCGTCGGGAGAGAAACGAGACCGGGTGAGCTTACGGTACAACTTTCGATCCAC 

CGTGTCGAGGCTCACGTTCACGCGGTCCAGTCCGGCCTCGGCCAGGTCACCT 

GCGTAATCCGCGAGCAGTACACCGTTCGTGACGAGGGAAACCTCCTCGAAGCC 

CTCGGCGTTTTCGATTATCTCGATCAAATCCCTCCGGAGTAACGGTTCACCTCC 

GGTAATCTTGACCTTCCTAACGCCGATCTCAGCACAGGCTCGGAGCAGTCGGC 

CCCACTCGGCGGCGCTCAGCTCGGATCTCCCGGGTCGCTCCCCTTCCCTGTGG 

CAGTACACGCAGGCCATGTTGCATCGCATCGTTACGGATATCCTAACGCTTCGG 

ACCTCGCGACCTAGCGCGTCGCGCAAGCGAGGGACCCCACCGAAAAATGTGAT 

TAAGCGGGTAGGAGGGCGTAGATGTTGCAGAATATGATCCCACCGATCTTCGG 

CTTCCCCTTGAAGCCTATTTCGATGAGTATCGGGTACGGCTTCGTGTTGTAGAC 

CACTACCCCCTCCGTGGGGTGGAAGCCGTACTCCATCGGATGCACGCCCATGT 

CGATTCCCTTCGGCTTCGGGAGTCCCGCGTCCAGACAGGCGTCCCTGAGCGCC 

CGGGCCGGTGGGCAGCATCCGTGCGCGGCCTTCTCGTACCCCGGGACCTCGA 

ACACGTCGAAGTACTGGCGCTTCCCGTGCGTCCAGGTATGTGGCGGTACGATC 

ACCCCGTTCCATCCCCGGCACATCCGCGCGGCGTTGACCACCCTGAGGTTGTC 
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TAGGTGGCCGATACCCTCCATCGTGGTCTCGGCGTGTCCGATCAACTTCTTCCG 
GTACTTGCCGATCCACACGACCACAGCGGAATAGTCGGCCATCTCTACCATCC 
GTCGGTACGCCGCCTCACCGAACACCTTCTTGACCTCGTTCTCGTCCATCGGC 
CGGCGGCCGTCCGTGAACTTCAGCTCGTAAACCAGCGTCGCGCGCTCCCCGA 
5 CGTCGGCTTTCTTGAGGTATTTCAGTTTCTCCCAACCGTACTTCTTGGCCGCCT 
CCTCGAACGTCATGCGTTTGCCCTCGACCTCGATCTCGTCACTCCCGACCTTCA 
CGGCCACGACCTTCGGGACCTTCCGTCCCCAGACCACCAGACCCGGCTTCTTC 
ACGTACAGGTGGCTGCCTCTTATCAGGACGACGCCCGGTCCCTGGTAATTCGC 
CACGATCCATCCGTATTCCACCTTGTAATCCCCGCGCACCCACCGTTCCGCCG 
- 10 GCGATGGAACTATGCCCAGGAACACCGCCGGTAGACCCGCGACAGCACCGTA 
CTCCTCGATCGCCTTGCCGGCGATGAACGGGTGCGCCCACACGCTATACCATG 
GCAGGGAGTACGCGGACATTATCTTGTGTCCTCCCCAGACCGTGTCGCCGTTC 
TTCACCGGATAGCTGGGCTCTGACGGAGAGAAGGCCAAGTACAGGTGACCGAT 
CGCCTGACCCGCCGCGATCACTAGCGCCAGTGCGACCAATCCTCCCTTGACCG 

1 5 GCCCCAGCTCGCGTATACGCTGTGGGAGCTC CCGAA CCAGTC GCTG GACCCTC 
TCGGTCAGTTTCTCCTCTTTCTTCCTCTCCTTCTTTTTCTCCTCCTTTTCCTTCTC 
CTTGCCTTCCTTCTCTCTGGATTCACTCCTCACCGTATCGTCCTTCCGCTCCTCA 
TCCGAACGTTCTTCCTCGCTCTTACCCTTCAGTTAAACACCCCCGAGCGGCCTG 
ATTGAGGCGATAGTTATTTATATTATCGGCCGGTGTCCCGGTGCGAGGGGTGC 

20 GGGACCGGCCGCAGCTCAGTCTGGCTAGAGCGCGGGACTGTAGATCCCGTGG 
TCCCGGGTTCAAATCCCGGCGGCCGGACCAAGCTGAAAATCGTTACAAAATCC 
ATAACGAATCCGGGCCGCCCGGCGTCGTACCTCCGATACTACCCACCTCGGTA 
CCGTTCCAAAGTCCATGACGATACGCGGCGGGAGCGAGCTCGCCCACTTTCGC 
TGAGTTTTTAGGGAGGTGTTTGAGACGACTCGTAGCGGGGGGTAAGCCCATGA 

25 GGATAACGTGGCTGGGTCATGCGGCGTTCGAAGTGGAAATCGACGGAGTCAAC 
GTGCTCATCGACCCGTTCTTAAGTGGGAATCCGAAGGCGGCCAAGTCACCGGA 
CGAGGTGGATCCGGACCTTGTCCTCGTGACTCACGGTCACGGCGATCACCTGG 
GTGACGCCGTCGAGATCTGCAAGCGCACTGGAGCTACGCTGGTCGGGATCTAC 
GAGATCGCCGTGTACGCCCAGGGACAGGGCGTCGAGAACGTGGAGGAGATGA 

30 ACATCGGCGGCACCATCGAGGTGGAGGGACTGGAGATCACCCAGGTGCCGGC 
GTGGCACTCCTCGGAGATCGTCGAAGACGGGGAGATAGTCGCCGGCGGCACC 
CCGGTGGGTTACGTGGTATCAGGTGAGGAAGGGTCGGTTTACCACGCGGGCG 
ACACCGGCCTGTCCATGGACATGAAGCTCATCGGTGAGCTCTACGAGCCGGAG 
GTGGCACTGTTACCGATAGGCAGCAGGTTCACCATGGGACCCAAGGAGGCCGC 

35 TAAGGCCGTGGAGCTGATCGAGCCGGAGGTGGCGATACCGATGCACTACGGG 
ACCTTCCCGCCGATCGAGCAGGATCCCGAGGAATTCAAACGGGAGGTGGAGGA 
ACTCGGACTGGACGTGGAAGTCGTGATCCTGGAGCCGGGAGAGTCGTACGAAA 
GGTAGGGATGACGAGCACCTTTCCAACCGAGTGGTGAGGACCGCCGTCGGGC 
CCGACCTCCCTCACTCTACTTTCACGACTTCACGGTTGATCAGCTCGACGAACC 

40 GCGCCGCTACGAACCCCGTCACACACGCTGCGATCACCACGCCCAGGAACCCA 
GTACCGAGGTACGGCAAGAGTAACGAGGACACCAGGCCCGCCAAAACGAGGA 
GAGTCAGAGAAACGGCCACGGGTACCGTGACTCTCCTCGGGTGATCGAGCGC 
GTCGTCGGCCAGTCCCAGGAGGCCGACACGCCACGGCAGCAGGCATCCGGCG 
GCCCCTGAAACCGCGATGGCTGGAGGAAGGAGTTTCACGACACGCTTGGGATA 

45 CGCGAGCGCTTCTATTCCGAGCAGAACCACCGAAGCCGCTCCGCAGAGCGCAC 
ACAACGTCGTTACTCTACGGATCACCTCGGGCTCCGGTCGAACGTCGTCTATG 
GTGGTCACACGTAGGGCCCCTCTTAGTGCCCAGTTGAGCTTGTGGCGGACCTT 
CGGGTCCTCGACGTCCTCCACGATCCTGTCGATGAGGTTCCGCTCCATGTCCTT 
CGCCACACTCTCGTCCCCTCGAATCAGTATCCACAACCTGTTGATACGACGGAA 

50 GATCCCTACGGAGCGCCTGTAACCGTACGCTCGGATCTCTTTCACCTCAGCGTC 
CTCCGGTACGGCCGCGCTCAGCTCTTCCTCCAACCTGCCGAGCTCGGGCCCGT 
GCTCCGACAGTTCGGTCTTGATCGCTCGCCAAACTCTTCGAGCTCCTTCTGACG 
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GGCTCACGCGCAACATCAGCACACCCGTGGTACCGGATCTCCGACGGGCTTTT 

CCACTATTCTCCGGCCACCGACTTCGGTTTCCATCTCGACGCGTGGTGTGCCCT 

CTTCCACGACTCCTATCACCTCGGCGTTTTTGCCGACCTCGGTGGAGCGGATA 

GCGTCGAGCACGTCATCGACCATATCCGGACGGACTCCCATGACGACTTTGCC 

CTCGTTCGCCACCTCCAGAGGATTGACACCCAGCATCTCCGAGAGCACTCGGA 

CCTCCTCTCGAATTGGGATCCGCTCCTCCTCGATTACGATCCGTACACCCGACT 

TCTCCGCCATCTCGTTCAGAGCTCCGGCGAGGCCTCCTCGGGTGGGATCCTTC 

ATCGAAGTGACTCCACCGACCTCGAGCGCTGCGTTGACGGCTTCCCACACCGG 

AGCCACGTCGGATTCGAGATCCGTATCCAATCCCTGCTGGGCCGCCAGGATCG 

CCATCCCATGGTCTCCTACCGTACCCGTGATGACGATCTTATCACCGGGCCTGA 

GACCACAGTCTCGGACAAGTTCGACGATCTCACCCACACCGGTCATGGTGACG 

ACGATATCGACGTCCCCCGTGTTTCCGACCTTAGTGTCGCCGGTGATCAGATGA 

GCGCCCAACTCGCTCAGTACCCCGTCGATTGAACGGTACACACGCTTCAGATC 

GTCGATGGGGAATCCCTCGCGCACTACGATGGAGCACGCGAAGGCTACGGGC 

TTCGCGCCCATAACGGCGAGGTCGTTGGCCGTGCCCGCGGCCGCGAGTTTAC 

CCACGTTCCCTCCGGGGAAAAACGGTGGGTCTACGATGTGCGCGTCGGTCGTC 

ATCACCATTTCACCGTCGACGGAAGGGAACGTCGCCCCGTCGTCGAGGTCATC 

CAGCGTAACCGACCCTTCGCCGCGCATCGTCAGGTTGGGCAGCAGCTCCTCCT 

TGATCAGGGACTCCATGAGCTCTCCACCGGCCCCGTGTTCGCGGCGTACTTTA 

CTCACGTCCGTATTCCCCCGCCAGCTTTTTACGGCCGGGTAGACCGGCCGACC 

CGGGGGGTTCAGCTTGGGTGTATGGCACGGACGCTCACTACGTAAGCCGACC 

GGAGGAAGGATCCGGCCGCACCGGAAGAAGCGGAAGTTCGAAATGGGTAATC 

CTCCCACGGAGACGCTGGTAGGGGAAGAGCGGAAACTCAAGGAGCGACGCGG 

CATGGGTGGTAACGTCAAGAAGGGCCTCAAGTTCGCGACGCACGCCAACGTCG 

CCGACCCGGAAACGGGTGAGGTGAAGTGCGTAAGGATCGAGGAAGTCGTCAA 

GAACCCAGCGTCCCAGTACTACGAGCGTCACGGAGTGATCACTAAGGGAGCGA 

TCATTCGGACGGAGATCGGGCTCGCGAAGGTCACGAATCGACCGGGTCAGGAA 

CCCGTCGTTAACGCGGTCCTCATCAAGGAGGAAGAGGAAGAAGGTTAAGGGAG 

CAGTCTCTCGGCGAGTTCCGCCATCCCTTCTCCCGTCTTGATGCTCGTGAGGTA 

TACTTCGAGGTCCGGATTTATCTCCTTAGCCGTACGGACCATCGTCTCCGGAGA 

GACACCGCAGGCGTCTGCCAGATCGATCTTATTAACGACCAACACGTCGCCTTT 

CCGGATCATCATCGGATGCTTGCCGATGACGTCCTCACCCTCCGTTGCCGAGA 

CCACGATAAC GCGT AGGTGGGCGCCGATAGGGAAATCGGCTGGGCATACGAG 

GTTTCCCACGTTTTCTATGAACAGCACGTCCACCTCGTTCAGGTCCGTCAGTTC 

CTCGAGATGCTCTAAACCGTGTTGTACCATATGAGCGTCCAGATGGCACTCACG 

ACCCGTGTTGAGACCTACTGTCGGCACCCCTAGGTCCTTGAACCTGCGCTCGT 

CGTATTCGCTCACCACGTCTCCTGCGATGACCGCGAAGGAGTACTCGTCCCCG 

TATTCCTTCACGATCCACTCGATGAGCGAGGTCTTTCCGGAACCGATAGATCCC 

AGTACCTCCACTGCCCGGACGTTGTGCTCGTCCAGTGTTTCCCGAACCTCGCG 

GGCTAAGTTACGGTTGACCTCGAGCAGATCTTCGGAGACGTCGACTTCAACCTT 

GTGCATGCTGCTCACCCGGCACCTCAAGCCGTACGGACTCGATCGAGCAGGCA 

TCCCCACCGTCCAGCTTCACCGCTCGGGAACCACATTTCGGGCATTTAAGATCC 

AGCAGTTCGGTCAACTCGGACAGGTCGAACGCGGTATGCAGCGAAGGATCCTT 

TAGACTTTCGTCCTCCGGGCGCCATCTGTGCCCGCATTCCGCACACTTGAAGTA 

CCCACGTTCGATCTCGATCTCGAACTTCGCCCCCTCTACGGGCGTTCCTTCTGC 

GAGCACTTCCAGACAGAACCGTAGTTGCTCCGGATTCAGTAGCGTGAATTCACC 

TATCCGGAGTCGGACCGAGAGCACCCTTTCGGCACCTCGCTTTCGCGCGACAT 

CTAACACGGTTTCGAGTACGGATTGAGCCACACTCAGCTCGTGCAAGCGGACC 

CCACCCTCGGAACTTAAAGCACGATCAGGTCCGTGGTCCGGGGGATGAGGAGT 

GGCCGGTAAGCTCGTACTAGTAGGAGCGGGACCCGGAGACCCGGAGCTGCTC 

ACCTTTAAGGCGGCTCGGGCCATCTCGCGAGGCGACGTGATACTCAAGGACCG 

GCTGGTACCGGATGAGATAATCAAGGAACACGCGCCGGAGGACGCCGAAGTCA 
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TAGACGTAGGGAAGAAACCCGGGGGCGAAGGGTGGACCCAGGAGGAGATCAA 

CGAGCTCATAGTTCGGGAAGGGTCCAAGGGCAAGACCGTTGTCCGCGTGAAGA 

GCGGAGACCCGTTGATATTCGGTCGTGGGGCGGAGGAGATAGAGGTGGCCTT 

GAAGCACGGAATGGATGTCGAGGTCGTGCCGGGGGTAACCTCGGCCATCGGT 

GTACCGACGTCCCTAGGACTCCCTCTCACTCATCGAAAGTGCGCTTCAAGCTTC 

GCCGTCGCCACGGGACATGAGGATCCCTCGAAACCCGAAAACCGCGTTGATTT 

CGGCGCTCTGGCCGAGGCCGCGGACACCCTGGTGGTACTGATGGGGGCCCGA 

CGCCTTCGGGAAATAGCCCGAGAGATCCTGGAAAAGCGGGGGAACGAGCCCG 

TCGCTATACTGGAGCGAGGAACTACCGAGCAAGAGCGTGTCAAGGTAGGGACG 

CTGGAGGACGCGGCGGAAGGCAAGCTGAAAGCCCGTCCCCCCGCCGTTGTCG 

TGGTGGGAGAGGTCGTCAAGTGGTGGAGGGAGGTACTGGGTAGGGAGACGCG 

TTGAAGGCGAAGGTTCGAACGTTCAGATACCTTTGGCACTTACTACGCGACGTG 

ATCAGCGTACCGACCGTGAAGTACGCGGTCGCATACGTAGCGGCGCTCCTATG 

CCTGGGTACCCTCGGATACTGGACACTCGAAGGACGGTCGCCTGTCGACGCGT 

TCTACACCACGGTCCTGATCCTAACCGGGGTCGGATGCGCCAATCCACCCACG 

ACACCCGCG GGTG AGATCTTCACGGTAGGCCTCCTAG CCGTGGGTCTCGGGG 

CGCTCATTCACATCATTTCGAGGGTATTTGCCGCACTTCTGCGGGGAGACGTTC 

TGTTGCGCATCAAAGAGAGTGACGCGATGGCACGGATAGAGCGCATGCGCGAT 

CACGTAGTGATATGTGGGTACGGCAAGAAGGGTCGTGAGATAGCCCGCAACTT 

AGGGGAGCACGGGTTCGAGGTCGTGGTTGTGGACAAAGACCCGGAAAAGTGC 

GATCGGGCCTTCCGTGACGGCCACTTGGCGGTGCAAGGCGACGTGACCTCGG 

AAGAGACGCTACTGAAGGCCGGGGTGGAACGCGCGCAGGCCGTGGCACTGGT 

CACCGATTCCGACGAAACTAACGTCTTCGCCTGTGTGCTGGTTCGCGACCTTAA 

CCCGGACGCGTGGATAGTGGCGGCGGCTCGGTCCAAGACCGGTGCAAGGACC 

CTGCTACGTGCCGGGGCCGACGAGGTGGTGAGGGTGTACGAGGCGGCGGGG 

ATAGTCATAGCCAATAGGTTGATGGACCCTCTGTCGTTCCTGGTGACGGTGAGG 

CATCCGCTGGAAGACACCTTCCGAGAGTTCCGTGAGATCATAAGACACGGCGG 

AATAGTCGTCGACGTCCGGTACCACATCCCCTCGTTACCGGAGCCGTTGGTGA 

AGGACCTCTGGGTGGAGGATGAGAGCGACGTGAAACGGCGCCTGGAAATGCA 

CGAAGACTCGGAGACTAGAGAGGCCCTGGAGAGGCTTCATAGGATGTCGGACG 

ACGTTCATTCTCACCGTATCATAGTTCGGCGGGAAGAGGACAAGGAAAAGATCG 

TGGAGGCACTTCGGAGGCTCGTTCCTGATCGGAGTCGACATGACTCACAAAGA 

GGTTTTGAAGGAGGTGTTCGGAGTGGAGGCGTGAGTTTCACGCCTCGATTACC 

CGGAGCGCCGTCTTCGCTACGGCTTCCACGGTGTGTTCTTCGGCCTCCACGAC 

CTTCAAGCCGGCTCTTCGGAGCTCCTTGGTGGTGACCGGACCTATACTCACTAC 

CGGCTCCGGAATTTCAGTAGGGTCCACGTTCTCGAGGAAGCACCGCGCGGTGA 

ACGCGCTCAGGAAGCATACCACGTCGAACTTCCTCGGGTTCACCTCAACGCGT 

TTGGGTTTGAGGTCGTACATCTCCAACTCCTCGGCCTTGACCCCGTAAGACTCG 

AGCGTCCTTCTCAGGTCCTCCGTCCTCCGTCTGGAACGGAGCGCCAACACGGC 

ACCGTATTGACGGAGTTCTTCGGCTAACTTTCCGGTCGTATATTCGGTAGGCAT 

CACATCTACGCGCAGTCCAGCTCGTTCGAGCGCCTCGCGCGTTCTGGGACCGA 

CGGCAGCTATATCGACATCCGAGCGTCGTAGTTCTTTCACCTCTTCCTCGGAAA 

GGAACTCGACGGTGCGCGGGCTGGTGAAAGCTACCGCGTCGTACTCGGACAG 

TAACCCGGCACTTATCTTAGGACGGTCCAGCGATACGAGCTCGACAGGACACA 

CGACTTCAGCGTCTAGGTCGACCTTCTTGAAGGCTTGAACCGTCTCCCTCTCGA 

GACCCGGTGCCCTGACGACCAGAGCCCTCAACTTTCTCTCCGCTCCTTCAGCTT 

CTCGGCGATCATGAGGAGGGTTTTCCGCTTCGATTCGACCTTATCCACGATCAG 

CCTTCCCTTGTCGTCCCACCACCGCTTCGGGTACCGCTTGTCGCGCTGGACCT 

TCGGGTTCAGTCCTAGCTTCTCCGCGATGTGACGGAGCTCGGTGAGCCGAGGG 

TTCCTGACGGCTAACCGTTTCGGGACTTTGCGTCCTTCGGACCTCGACCGGTC 

GGCGTCGAAGTACGCCGGCCACACTACGATCCTGTCTTTACCCTTCAACTTGAC 

CGTCGGAGTCTCGGCCACGGTTCGTCCCCCTCGGGAGCGCTGGCACAATCGG 
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TACCAAGGGAATCTTCCTTCGTTTTGAGGACGTTGGGGACGCCTGGCTGTTCGC 
CTCGGACTCGTTCTCCTTAGGCTCAACCTCTCCCTCGGCGTTCGAAACCTTAGG 
TTGTGTGGGCTGGTTCTGGGTTTCGGCCCCGTTCGAATTGGTCGGTTGTGCGA 
TCTCAACCGCGGTAATTGGTACGGAAAGTATCCGCAGTACGTGAGTACCCACCA 
5 GCGGTACCTCCAGCACCTGTCCCTGATAAGCTAGCCACGCGAACGGTTCCTTC 
ACCACGCACATCACTGGAACGCCAGCCTCAGCCAGATGTCGACAGATCTCCAG 
CACGTCGGATAACGTGGAAGCCAGAAACACGTAGAACCGCACCTTCAACCCGC 
CACCGACGTCAACGGTCCTCTCCCCCTGGAAGAACTCGTCGAGCCCGGGTGGT 
AGCTTTCCGTCGGTTGGGATCGGGAAGAACAGCACGGGCATGGTGGAGGAGTA 

1 0 CTGCTCCAGCGGGTTGAAGACGTCCTGGATAGCCCGCGATATGTTCAGCTCCA 
GTGAGTAAGCGGGCACCAGGTAGTAGTCGTGCTTCCAGTCGTAGTCCGGTCCC 
TGAGTCGCGGAGCAATCTTTCACGACGAAGTAGCGTCCGTTGCTCGTCGCACC 
CATGACCACGACGGCGTGCATCATAGGTGGCACGACGACGAACCACCTCGATA 
CCGTGACTAGCGGGGCGTAGAGCACCACTCCGATGGCGTTGGGGTGCTCGGG 

1 5 GTCCGCCGCCAGCGAGATCAGCGCTGGGAACCACGGTGGGTCCGTGGAGGCG 
TTGGGAGCATCGTATTGGGGATCCTCGACCGGGATGTTCGTGGTCTTAGCGAA 
CCATTCCTCGCGCTTCTCGAGGTCTTCCGGGGTCAACTCGTTGCCTGCGATGG 
GCTTCCACCAACCTTTAGCTACGGCTACGTTGTACAGGGTTAGGGATGCGAGCT 
CACCGCACCACATGTGATCCGGTATCCCGTCCCCATCCACGTCTCTACCGAAGT 

20 CGACCTGGTCGTAGTCGGGTTCGGGAACGA GGAA GTGCACCGTTTGGGGTTTC 
GAGAACTTAGCCTTGATCACCCCTTCAGCCGTTTTGATGTTGATCGCGGTGAGT 
TCCCACGTGTACTCCTGTACACTGATGGCATGTGCCGCTCCTCCCAGCACCATG 
ATAAAGGCCAGGATGGAGAAGGGCCGAAGCATGCGGACCACCCCGGGGGATT 
CGGAATGAAACGGTTCGAGTTAGACGTGGTGTTGCCGGATAAGCCCGGACAGC 

25 TCGTGAAAGTCCTCGAACCGTTGTCGAAAATCGGCGGTAACGTGATCAGTATAT 
CCCATTCGCGAGATGGTGACCGCGCCCGGGTGCACATAGTGTTCGAGGCCAC 
GGAGGATGTCGCCCGTGAGTACTCGCGGCGCATCAGTGAGTTGGAGGGCGTC 
AAGATCCTGCGGTTCGGTAGGGGGCCGGGGCACGAGACGGACGTCGTACTGA 
TAGGACATATCGTAGACACGGATATTAAGGACACGATCGACCGGGTGAACGCTA 

30 TACAGGGCGCCCGCGTCGTGGACGTCGACTTGGAGATGCCGGATCCGGAGCG 
GGAGTCGTCCGCGGGATTCACGCTCATCTACGAAGACGAGGAGGCGCTGAGG 
AAAGCCGTCCAGACCATCGAGGAGATCGCTGAAGAGAAGGATCTTGTGGCCAT 
CTTCCCGGTGGAGGTGATACAGTGCGTCAGGCGCGCCTCTTCGTGATCGGCCT 
CGGGGCCGTTGGGCTGGGACTGATGCGACTTCTGGCCAAGAAGCGGGACGCG 

35 TACGCCCGGGAGTTCGGCATCGACGTTCGCGTGGTAGGAGTCGCGGATTCTCG 
AGGTGTCTGGGTGAAAAACGACCTGGACCCCGCCGAAGTGCTGAAGGTTAAGC 
AGGAACTGGGTACCGTGGCGGAGGTCGGTGAGAGCGGCGATGCGTTGGAGAT 
CATGGAGGACGTGGAGTTCGACGTTCTCGTGGAGCTTACGCCCACCGACATAG 
AAACGGGCGAGCCCGGTCTATCACACATCATGAAGGCCATAGAGTTGGGTAGG 

40 CACGTGGTAACTGCGAACAAGGGACCACTGGCCGTAGCTTACGGGGAAATCAT 
GGAGGCAGCCGAGGAAGCCGGCGTCGTCGTGCGTTACGAGGCCACGGCCGG 
CGGGGCCATGCCCGTGTTCAACCTCGTACGCGAGACGCTGAAGAGTGTGGACA 
TACATTCGATAGAGGGTGTACTCAACGGCACTGTCAACTACATCCTCACTAGGA 
TGGAAGAAGAGGGCATATCCCTGAAGGACGCTATCGCCGAGGCGCAATCTCGT 

45 GGGATAGCCGAAGCGGATCCGAGTATGGACATCGAGGGATGGGATACCGCCT 
GTAAGGTCGTCATCCTCGCGAACGCCATCTTGGGACTGGACTGCACCATCAAG 
GACGTGGACGTTACAGGTATCGAGGACATTACACCCGAGGCCATTCGGATCGC 
GGAGGAGCGGGGCTACAGGATCAAATTGATCGGTCGAGCGGACAGCGACGGC 
GAGCTCTCGGTACGTCCGTGTCTGGTGCCGAAGTCCGACCCTGTGGCCAAGGT 

50 GAGAGGCGTCATGAACATCGTGAGACTCGAGACTGACGTAGCGGGAGACATTT 
ACGTGTCGGGTCGGGGCGCCGGTCCCTTAGAAACCGCTAGCGCCGTCATGAG 
CGATGTCCTCTCCATCGCCGAGAGCGTTGGTTAGGGCCGGTCCGAAGTGTTCG 
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ACGTGGTGTTTTCAGGCCGGAACTTAGTCGGTCATCTCCATCCTAGGATTTCGA 

GCAACGCCCTAACTGGGTTCCAAGGAATCCACCCTTCGTCCTCCTCCACGTGTT 

CGTCGATGACGTCTAGTATTTCGGCCACGGTGGGGGAGCTACCCAGAGCGCCC 

TTCATGACCCTCAGAATGTCCCTGGAAAACCTCTCGACCAGCTTCCGGTCGTGA 

TTAAGCAGGGAATCTACGCAGTAACGCAACGTCGGGGACATACTCTTCAGGGC 

TTCCACGAACGCATCATCAGGACGTTCGACGGACTTCTTCACCGCCTGGGCGA 

ATCCGGGGACGTTCAAATCTATCTCTCGCTTGTAAACGTGAACGTGTTCTAAGC 

CACGAAACGCCACCAACGCGACGTTTTCGGGGATCGGGCTATCGGACAGGCG 

GAGACCGGTAGCGTACAGCACGGTACCCAGCTCGACGAGCGGCTTTCCTTCGG 

ACTTCCAGGCTTCCTTACCGGAAGCGAGCTTACCCCCCAAATAGATGGATGCCG 

CCCCGGCGGTCGCCGTCGTCATCACCTGTCCCACCCCCATCTTCGACACGTTT 

CGAGCACCCTTCTAGCGGCCTCGCGGTCTCCGGGGTCGACTTTTCCTTTATAAC 

CGAGCTTTTCCAGCACGCGCGTGAGGAACGCACGGAGTGTGTCCGGTCTCTCT 

CCAACGCTCTTGGACTCCCGCCCCGTCACCAGCCGGAGAATACCCTTGATCCA 

CGTGTAAGTGACGTGTGCTACGGCCATCAAAGTAGCAACGATTAGACCCACAGT 

CGGGAGCAAAGAGGAGAACTGGTGGCCGGTAATCCCGACGTAGATGGCCGCC 

GCACAGACCGCTAGGTCGGCGACCGTAAACCAGGTGGTGGCTTCGATGGTCCC 

TTCCACGACTATCGCGGAGATCAGAGCGATGCCGGCGAGAACGAGACAGACCC 

CTGCTAACGCTATCCACAGGGTGGTGTGGATCATCGGAGCCCCACATGTTCGG 

AAGTTTGGAGGAACGTTAGCTTTTCTCCCCGAGCAGTAATCGCTCGTAAGCCGA 

CCGCTACACCCGCATGCGACGGCGGGTCCGATCGAGCTCGAACCGAACACAC 

CTCAAGGACGATACCGCGTCTGGGACGTAAACGCGATCCAACAGTCCGTGATA 

TATGCGCGGGTGGAGGGAACGAAGGGCCGGGATGAACCGGTTAGCTCTCCCG 

CTCTACGACCACTTCCTTACTGACGATAGCTGGACCCAAGGTACGGCTCAGGAT 

ACACCGGTCGGCACCCTTCTCGGCGATCTTTCGAGCTTCGTCGGGGTCTGTGT 

CGTCCTTCAGTTTCACCTTGATCGTGATCTCTATCTCGGTCACCGCCAAGCGGT 

CCCAGTCCTTCTCCCCGGTCACCTCCGCCGTCACCTCGGCGTCGATTCCGGCC 

TTCTCCAACGCATGGCCCGCGTTCATCGTCACGCAGGCGAGGATACCGGCCAA 

AAAGAGGTGGTAGGGGGTGACATGTCCAGGTTCGGCCACCTTGCCGCTAACAA 

GCTCCATCTTCTCTTCCTCGAATTCCACGGTGCACTCACCGT CGCCCA GGAACT 

CGGCGATAACGTCCGCCATTCTCGTACCCCGTGAGTTCAAGAl till iGAAATTT 

TTAAATGTTTTGAAGTGGTCCTCGATCTCCGCCATGAGCTCACTGTCCACGAGT 

GTTCGACCGGCGATTCGAAGGACGGGCTCTTCGATCACCTCGCCAAGCATCGT 

CACGGGACACCCGCGCTCGGCGCACACGTTGAGGACTTCCTCGACGTCGTCC 

GGGGATACGACAGCGAGGACGTTATCCCAGTTCCGAGTGATGGAGGAGTAGG 

GAACCGAGTTCAAATCCATTCCAACACCGGACTTAGCGCAGACGAGGGCTGCC 

ATAGCTACGAGACCTCCTTTAGTCACGTCTTTCGCCGCTTTCACCAAACCCCTA 

CGGGCCAACTCGGGGAATGTGTCGAACAAACGGCGTGCCCTCTCCATCCTCTC 

CTGGAAACTCCCGTGAATAGGCTCACCTACGAGCAGGACCGAATCTCCGGGCT 

CGGCCCCGCAGTCCGTGATCGGCTCGGGAGCCACGAGCGGTCCCATCACCGT 

CAGCGATACTTTCGGTTCTTCGACGTCGTCCTCGATCATCGTGTTGCCGCCGAG 

TATCTCGATACCCAGCGCACGCGCTTGTCGCCCTATCCGTCTCGCGGCCTCCA 

GCGCTCCCTTCTCCGTGGGTGCGATGATGGTGTCGACTGCGAATCGGGGCTCC 

CCTCCGGCCACCAGCACGTCCGTTGAGGCGTGAACAAGGGCCGACTTCCTCAC 

CAACCGGAACGCGTAGGGGCCGTCGGAGCTGACGACGAGCTTCCCATCCACC 

CTCACCACGGCCGCATCGTCGTAATCGGCTAGACCGACTTCCGCTCGACCGAA 

CTCCGGGAGTAACCTCACCACCTTGACGTCGTCCACGGTGTACCTGAGCACGT 

GCCGACGCAGATCTTCATAGGAGGGGGCCCCTCGGGCGCTCACTCCGCCCGT 

CCCCCGTAAGCTCCTTCTTCACCCTCTCGAGGAGCTCCCGGACCTCCTTCCAC 

GTTTCGATCCACTGAACCACCGCTGTGGGATTCAATTCGACCGACGTTCGGCTG 

AGCTCCAGCGGGCGGGGATCCTCTCCTATCCTACGCAGTATGGTCTTGATCATT 

CTCCTGAACTCGCTTCGGTCGAGCTTTTTGGGACCTTCCTGGACGAGCTCTTCC 
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TTCTCGACCTCGTAATATACCACGATTTTTCCATCGGTGAGGACCGCGAGGACG 

TCCTCCGGTCTCACATCCCGTTCTTTGACGAGGTAGGCGAAGTACCTGAGCAG 

CTGATCACGCGCTTCCTCGAGCCTCCCACCGCTGTTTAGCTCACCAGGTCTCTT 

CGTTTCGATTATCACCCGGTCACGGACGAGGATATCGATTCTCCTGGGTCTGTC 

TTGAAAGGTTCCGACTTCCGACCCGACTCCTACCTCCAGCATCACGTCACCAGG 

ACATAGGTCCCCCACCACCTCCAACGCGTCCTCCAAGGTGCGCGCGACCCAGT 

GCTGTAAGAATTGAGAGGGTATCTCCGAGTGTCCAGCGACTTCGACGGCCTCT 

CGGAACCGCAGGTACAACTCGTCCAGAACATCCAAGAGGGGGGTCCCCCGCA 

CGTGGGAGGGCTGGAAGCGTTCCTTGAGATACTCGGACTAGTGTTCGTGGGAT 

ACACGTTACGTAAGGTTGGGGTCTTTTCCAAAGATACGCCGTCCCATCTCAACG 

CGTACGTGGTTTATCTGGCCATGCCGGCGTTAGTGTTCACCGCGATGTTGAGG 

GCCCCGATTCAGGGACTACTCCAGCATCTCAAGCTCGTGGTCATCTCGATGTTG 

CTGTCGGTCATGTGTGCCCTCATCGGTTTCGCGGTCGCTCGTAAGATGGCCCG 

CGA TCGGC GCGATGCGATGGCTGTTGCCCTAGCCTCGGGGCTGGGGAACACC 

GGG I I I I I GGGG TACCCAGTATGCCTCTCCACGTTCGGGGAACCGGGTCTCGA 

AGCAGCGGTTTTCTACGACTTCGGGACGACCCTGTCGGTGATAGCGGCTTACC 

TGATGCTGTCCTCCCGCCGCGAAAACCCATTGAAGATGAGCCTACGTTTTCCGC 

CCGCCCATGCCGCCGTCGCGGGAATGTGTTGGGCGGCTCTCGGGCTTCACCT 

ACCCGATACCATCCGCTCGACTCTGCAGCTGCTGGGACGCTCCGTAGTGCCGG 

TCATCATGGTCTCACTCGGAGCCTCACTTCGGTGGGATCTCCCCAAATCCGTCA 

TCAGTGTGATACCGACCGTCTGGGTCGTTAAATTGTGTGCATCGCCGGTAGTGG 

CGGCGACCATCGCTCCGTCGGGGTTGGACGGCAAAGTGGCCGTTCTGGAGGC 

CGCAATGCCTCCAGCCCTGATGAACTTGGTATTGGCGGAGCTCTTGGGACTGA 

GACCGCACGTGACCGCCGCCTTGGTGTTCTCGACCACCGTGATATCGCTGGCG 

ACGGTTCCGACGGTGATCTACCTGGTATCGGGTGGGGGCGGAGCGTGAAAGT 

CCCAACCGTATGTTATCGGGACGTGCAGCGCTGCGAAACCTCCGATTGGTCCT 

CCTATGAGGAGTATCTCGACGACGTCCTACGGGAAATAGCCTCGGAAGAGCCG 

GAAGTGCTACGGTTTGAGATCGGCGGATGCCGACGAGGTACCCTTCACGCGAT 

CACGGCGTTCGACGTCCTTTTCCGATTGTACCGCAGTAAGCGTAGGGTGGGTA 

AGGTGATGATCGACGGCGTCGATGTGACCGGAGTGTTAAAACGTATCTACGAAC 

AGGTATTCTCGAACTACGACATCGTGCGGGCTAAGGTCGGCATCCCAGAGGGA 

CACCGGCATATTAGGACGGAGATCGAGACCAGGGACGGCCGCAGGATCGTGTT 

TCAAGAGGCGACCATGTCCAACTTACTCAGGGCGTTCGTAACCGTGAAGACCA 

GGCCGGATGTAGTGTACGTGGAGTTAAAGCGTAAGAAGTTCGACGTCCCGGAG 

TACGCGGAGTGGCAGCTCATCGAGACTTCAACGCGTACTCGGCGGCGTTGATT 

CCAGCCACACTGCCCTGATAAACGGCAGAAGGCACGTTTCGGTGCGGGATCGT 

CGTGACGTCTCCGGCGGAGTAAACTCCCTCCAAGGATGTGCGCATCTCACTGT 

CCACGACTATGTAACCGCGATCGTCGGTTTCCACGAGATCCCGAAACGGTTCC 

GAGTTAGGCACTTTACCAGCCGCTATGAAGACGCCCTCGCATGGCAGGATGTC 

CCCGTCGGAGAGCTCGACGCCCTCGACGCGCTCATCCCCGACGATCCGCCGA 

ACTTCGTCATGGACGACCTCCACATTGCGGCATGATAGCACGCGTTCAATTAAG 

GCCCTATCTGGGGACTCGAGCTTACCGTCCGGAGTTATCACATAAACGCGCTC 

GGCTATCTCCGAGAGGA AGAG AGCCGTGTTCGCAGCGTGGGTACCGCTCCCAA 

CGATCGCGACGATTCGGTTTTGAAAGGCGGGACCGTCGCAGATCGCACAGTAG 

CTGACCCCCGGCCTTCGAGCTCTCGCTCCCCAGGAACCCCCAACCGCTTCGGC 

CTGGCGCCCGTGGCGATCACCACCGCCCTGCACTCCTCATCCAGGACACGGAA 

GGTCCCGTCCGTCAGCTCGATCCCTTCAACTCTGTTAGAGTACTTAACGTTCAG 

CTCTACTCCGACCGTTTCAGCGTGCTCCACCATTCGATCGACGAGCTCGTATCC 

CGGTGCGGGTGGGAAACCGGGATAGTTCCCGACCTCGGGCGCCGTGGTGAGC 

TGCCCACCGAGCTCCTGTGCGACGACGGGGACCTCGGCCCCGGCCCTAGCGG 

CATGAATCGCGGCGGAGAGCCCGGCGGGTCCGGCCCCAATTACGATGACGTC 

ATACGGCTTCGCCATCGGAAGCCTCACCCTTGAGGACGGGAAGGAGGTCACTC 
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ACTCCTCCTCAGCTTATCGCAGAAATCCTCGGCCATCGCCAGGATAACGCCGAC 

CGGGGGTTTGCCCAGCGGCTCGGGCAGTACGTTGGCATCAACGACGTAAACGT 

TATCGTACCCTTCCAGCGCGTACCTGTCGTCGACCCTATCGGACAACGTTCCAC 

CGGGATGCGCGCCCGAAGGTTCCGTGACGGCGCGTACTCTACCTCCCATCCTC 

GAGATGATTTCGCCCGCTACCGCACATCCTTCAGCGAAGAGTTCGGTCTCTCG 

GACGCTGATAGGTTTCTCCCTGCCGATGACGTCACCCGAGAGTTCGTCCGCAA 

TTTTCACCATGATCGAGTATTTACCTTCGTAGGCCGAAGTTCGATGAGGAGACA 

AGATGTACTCGTCCATGTCGACGACTATCGGCATTTGAATGCCGGGTTCCGCCT 

CCAGGTCGGACACGACGTGGATGTAAGCGTCCACGAACAGCGGGCCGTCTGC 

GTCTATCCCGCTACGCTCCAGGAGCCGGGGTGTGCCGGGACAACCCGCGCAC 

AATACAACGATGTCGTCGGTTTCGAGTTCCACTGTTTGGGATCTAAGTACGATA 

GCGGTCGCTTTACCTCCAGAAAACTCCAATTGAATGCACTTGTCTCTCAGTACG 

CTCACTCCTTCAGGCAGCTCGTCCTGTGGAACCCACTTCGCATTTCTCGGACAC 

TCTAAGCATTCTCCACACCCATCACACAGATCGAAATGAACGGATTTAGGCATA 

CGCTCTGGCTCAAGTCCGACGTCCTCAGCGGCCTCTTCGAACTCAATATCGAG 

GTTTGACACGACCGAGTCGGGTGTTCTGCGTACCTCGCATGTCATATCGCGGA 

GAACTCGCTCAAATGGCCTCCGAAGGCCCTCAGGACCCCAAAACCAGAAGTTA 

CCCATCGAGTACCTGGCGGAGCCACCGAGCCCTTCTCCGTAATAAACTCTATAA 

TGCCCGAAGCGCTCCGATTGCAGCCTGTTCTCGGGGTGGGTAATCACGGTAAC 

GTCGTATCCCATTTCATGGACTCGCCGCGCTATCCAACATCCCGAGGGACCTG 

CACCCACGATATAGACCTTCAACCCGAGCCCTGATAGTCACGCGTCAACGTGAT 

CCTTTTTAGCAGCTCCCTTTCCCAGTATGAGGGGATAGAGTTGCCGACTTGGAG 

GTACGTACCCCCGGTTCTACTCGCCATACTGTTATCATCGGCCTCACCCGTTGC 

AGCAGGCGTTGCTGAGATGTTTCACTCGGAAATCAACGAATTTAGGGAGTCATT 

GGGGTTATCTCCGCTGAAATGGAGCCCGAGTTTGGCGAGGCTGGCCGAGCAG 

CACGCGGCGAGAATGGATGAGACCAACGAATTGTACCACGAGCGTTGTCAGGG 

GTATAACTTCGAGAACGTGGCGCGTGTTCCGAACACGGGAGAACCTACCCTAA 

CGGCCAGGTTGCTCGCAATAACCGTGCTTTCCAGCCCTCCACATCGATGGAAC 

GTTCTGGAAGGGAATTGTGAGGGCGTCGGTGTGTCGATCTCGGGAGATTACGC 

GGTGCTCTCTCAGAAGATATCACGCGCTTCCGACGACGCCGTAGACGTCCGGG 

TGGAGGTACCGCCGTTTCATGGTGTAGTATCGACGGCGCACCGCGATGATGTG 

GAGAAAGCTGTATTGGATGCTATCAACCGAGAGCGCGAGCAGTCAGGACTCCC 

TCCTCTAGTTCTGGACAAGGAACTCTCGAAGCGAGTCCTCGAAGAGCTCCGTGA 

GGCCGCCAGAACACTGTCGGTGACTTGCTCGTCGGGGACGCTGGTGATACTGA 

CACGGTTACAGAACCCCGTGGAGATCGCCGAGGATGTGCTCGGGGTACTTCGC 

GCCGTACCTGCCGGTCGTAACTTCTGGGTTCCGAAAGGTCGCTTAGGGGTAGC 

CGCTCTCGAAGTTACCGAGGTGACCATGCCGGATGGGAATCGCCTGAAGCTCG 

GAGTGGTGTGGGTGGGAATAAACGTCGTCGAAGAAATGGCGGGGAAGAACCG 

CCCCAGGCGAGTCCCATTCCCATCGTACGTTGCCATCGCGATCCCTCTGTGCTA 

TCTCATCACCCGCCGTCAAACGTTCTTTACCGGTCGACCGCAGCGCTAGTGAG 

GGGCACCGCGGTGAAGAGACGCATCAATGTCGCGATCGCCGGTCACGTGGAC 

CACGGTAAATCCTCGCTGCTCGAGCGTATCACCGGGGAGTTTCCTGACAAGGA 

GGAGTTCGAACTCAGCCGTGGAATCACCGCGGTCATGAAGGTGATACCGACGG 

AATGGAAAGGTGTAGAGATACGCTTCATTGACACGCCGGGACACTCGGACTTCA 

GGGAGGAAGTGGGTAAGGCGCTGTTAGTGTCGGACGGCTTAGTGCTCGTGGT 

GGCGGCCGACGACGGCGTGCAGGCCAGGACGGAGGTCATCATCGAGGAGGC 

GAATGAGCTCGGGCTGCCAGTGGTCCTAGCGGTGAACAAGATGGACAAGGAG 

GGGGCGGACTTCGAGCGGGTAGTCAAAGAAGTCAAAGAACGAGGGCTTGAACC 

CGTGACTGCCGTCCCCACCTCAGCCAAAACGGGTGAGGGAATCGAGGACTTAC 

TGGACGCTATCGTGGAACACATCGAACCGCGCGGATGGGGAGACCCAGACGA 

GGGGACGGCTTTCCTCGTCGTCGACGTCGGGGAACGGGAAGGACTCGGTTCG 

GTAGCTACCGGCGTGGTACGTGCGGGTACTCTGAAACCCGGGGACGAGCTCC 
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GATACGAGGGGGAGGTCTACAGGATTCGGGCCCTCCTTTCTCCGGACGAGAAA 
CGAGTGCGAGAGGCTCGGCCGGGTGACGTGGTGCTGGCCGCGATGGACCGTG 
CGCCGGAAGCGGGAGTCCTTCTCACGGAGACAGGAGGGTACAGGGTCGAGAA 
CCCCGAGGACGTGCGCCCTTGCGTCCGGTACACGGTCGAGGTAGACGACCTG 
5 AGGAAGGCCCGGGAGGTACTCGAAGACATAGAAAGGCGGAATCTCGGGGTCG 
AAACCGAGATCATCGACGAACGCCGCGTTAAGATCTCGTGTCTCGGTGACGTA 
CAGTTCGACAAGATCCGCTCGGAGCTCGAGGAAGCGGGAATCCAGGTGGAGG 
TTACGTCCAGGGAGTTCGAGGGAGTGAAAACCGTCGGTGGAAGGGCGGTGGG 
TCGCTTCGGTCCGGTCGAGGTCGAGGTGCTCCCAAGGGCCTCTGAGGGTGTTC 

1 0 GAGTGTTCAAGCGGGGTAAGGATCGTGCCACCACGAAGGAGGTCACTACGGCC 
CATCTAGTCGCGGAGGAGCTCGGACTGGACGGACTCGTCGTGAACATACTTTC 
CGAGGGCGAATCCCCTCCCGAAGCCCTGGCGGAGGCGATCGCGGCGGCGATT 
GAAGAGGCCGGGATCTTCGAACTGTACCCCATCGAGAACGTCCTTATCGAGGT 
AGACAACGTCGGGAAGGCCGCCTCCTTGGTGTACAAGCACGAGGGGCAAGTCA 

1 5 TCGAATCGGACGAGTCCTCGATCAAGGCGATAGTGCCTGCGCCACGGCTCAAC 
GAGCTCGTGAGCGATCTCATGACGGAGACGTCGGGACGGGCCAGAATACGATT 
GCTCTCGTCCGCAGGTGCGGGCGGCCCGATACTGTCCGTAGATCCGGGCGAG 
GTGAACTTCGGGATCGCGTACATCCCCAGGAGAGGTCCTTGTGACGTCACCTC 
CGTCAAGCTGACCGGGCACACCCGTGACGCCAAGGTGGAAGAGCTGAGACGT 

20 ACACTGAAGATGTTCCTAGCGGACCGAGAAGAACCGAACCTCGTGTACGTCGG 
CAACGGACCCGGTCACGACGTGGCTGTCGAGGCCTTAGGGGACGTGCTCCCC 
GAGGCCGAGATCGTGTTAGTCGACGAGCGTGAGACAACGAAGGAAGCCGTGTA 
CAGGTTATCGTCGGGTAAGCTTGAGAACGTCCGATCCAGGGACCTCCGAGATC 
ACGGAGTGGCGGCGCTCGCGATCGCACGTCGCGGACAACTTGGTCGTAGGGT 

25 GAAGAAGCGCGTGGATCGTGAGGGGGTCAGACGGGCCGTCGTCACGGCTTTT 
GGAGGCGGCTCTCGAAGGTTCGGCGACTACTCCAGACTGCCAATACGCAATCC 
GGAGGAGTTGGAAGAAGGGACGATGCTACAAGTTAAGGACCCTAACGCCATCA 
CGACGGGGTTATCGAAAGGCGAAGTAGTCGTGTTCCACGGTTGGAGGGAAGAT 
GGAGGGATGATCGCGTCGACGTTAACCGGGAATCGAGTGATCATCAAGCCGCG 

30 AGACGGACGGTCGCTGAAGAATCCACGTCGATTCTTCGAGGTGTTCAGGCCGG 
TGAAGCCGAAACGAAGCTCGCGGAGAGGAGAGGGGTGAGCCGACGTGCTGGC 
GTTGTTCCCTCTGGCGCATCCGTTCACGATCACCTCTGAAGACCTCCGGAGCGT 
CTGGCGTTGGATCAAGACACCGGACGTTATACGAGTGTACACCGACAGCGAGT 
CGCTAGCCGAGCTGCTGAAACGGCCGTTACTCAGGGCCGTCCGCTCCTCACTC 

35 CGACCGCCTACGGTCTCGTGGACGGGTCCTTGCCCGGAAGAGGACCTTCGAA 
GAGCTGGTGCCGAGGTAGAGATGGACGAACATCGACCGTTTGAAACCTCGGAC 
GTCCTCGCACTGTGTACACGAACGTTCGCGCTCTTCCTGAAAGGTGTCCGGGG 
AGGCGCCGTAGGGTTGGTGGGGTTTGGGGACCTCGACGATCTTCACCGTTACC 
TGGTCGAACTAGGGTATCCGCGCACGTTCAAGGCGACGTCCACGCTCATGTTA 

40 CGTCGCCGAGAAGTGGAGATGGATGAACTATGGAAACTGTTCCCGGCGTGGGC 
GGGGGATGATGTCGAACCACTGCTCCGAGAGACCCTGAAGCCCGACGTCGTG 
GAGGACCTCCTGGAGGAAGCGAGGTCTCTGACGTCCTCGCTGGGACCGCGGG 
TCCGAGACCTAGAGAGCACCCCTACCGGACGCCTGCTACTAGCATCCTCTCAG 
ACCGTGTGGGTCGTGAAGGGGGCGCTGAACGAGTGATCTTGGGAGAGTACGTA 

45 CTTCGGGATCTATTCCCCGACTTGGACGAGGACCAGTACCAGCCGGCCGGCAT 
CGATCTCAAGCTGGATAGAGTTTTCCGCCTCGAGGGCCGGGGGGCTCTGTTGG 
AGGGCGACGATAAGCGGCTGCCGGAGTACCGCGAGGTCGAAACCGAAGGTGG 
AGTATTCGAGCTCGAACCGAACGTCCCTTACGTACTCGAACTGGCGCCCGAGC 
TCGAGATTCCCGAGGATACTGCCGTCTTATTCCTCCCGCGGTCTACCCTGTTGA 

50 GATCCGGTGTTTCCGTGCACACGGCCCTCGGCGATCCGGGTTTCAGGGGCAAG 
ATCAGGGTCCTCGCCGTCAACCACCACGCGGCACCGTACCGGATAGCCCATGG 
AGAACGAGTCGTTCAGGCCGTGTTCCTCCGGGCGGAAGACGCGGGTCGGTAC 
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GAGGGGGACTACGGCCGATGACAGTGGTAGTGGTCGTGCGGAAAGGTAGACT 

CGTCCGATCAGCGTCCGGCGGCGTGCTAGAGGCCGACTCGTCGTCTACTCTTA 

TCCTCACGGAGGAGATGAACCTGTTGGTGGACACCGGAGGTGAGGATCCGAAA 

GGATTGATCCGCGATCTCGAGCCGTACGGCGTCGACGCCGTCGTCTTCACCCA 

CGGACATCAGGATCACGTAGGCAACGCCCGGGCGATCGCCGAGACGTTCCAC 

CCGGAGTTCTACGCGCACGAGAGGGAGGCCGGATCGATCCCCGTCGATGTGG 

ATCCCGTCGACTCGTTCGACCCGCCCGAAGGTGTCGAGGTCATCGAGACCCCG 

GGTCATACCCCCGGCCATATATCCGTAGTCGTGGAGGACCGGATCGTGATCGC 

CGGGGACGCGTGTCCAACTCCGGATAACGCGTTGGAACGCGTACCGCCGGCG 

ATCAGTTGGGACCGCGAACTCGCGGAGGAGTCCCTCAGGAAGGTTCTGTCATA 

TCCGGTGGTGATACCGGGACACGGAATACACCTGAAACGCTAGCGCAGGGGG 

AGGAGGGACGGATCCTCGTCCGGTGGATGCTCGTCACACGCCTCGAGTAGCAT 

CAGCGAGCGCACCTCCGGCCCTATACGTCGGAGCTCCGCTACGGGACATCCAT 

CACCGAGCCGCGAGAGCGCGTCCGACAGCAGCTCTCCTAGGACTTCGATATCG 

TCCAGGGTGAGACCCTTGACGTAGAGGACGATCCCCCGGCACCCACATCGACG 

GACGAAGACTTCCACCACGGGGACCCGGACTGGACGTCCTAAAAGTCCGGACA 

GTTCCTCCTCCAGCTTCCGAGCCTCCTCCCGCAGGTTCACCACGGACACCTCG 

TTCACCCGCCGTGAAGGTTTTTTCCGCACGACGAGGGGATATCTCCGGGGTAG 

CGGTGTCCGTCGTCCATTGGTCCCTCTACGTCAACTCAGCGGTGATTTCGGCG 

GCAGCCGCTCTGGTACTCCCGAACGTACCGGTGTACGTGTACAGGCATGGCGG 

GGACGAGTTCACGGCCAGCCTAGTCCTATCGACGTTCTCGATCACGATGACGA 

TCACTTCCTTGGCTTCAACGAGCCTTCTGGAGGGGGTTCGGGCTGGCCTTCCC 

ATATGCTTAGGGTGTCTCGGCTACGGCTGGGCCCTTCTACCTTTCTTCGTTCAC 

GATTCGGTGGCATCACTGGCCTTCGCCCGAGCTCTTCAGGGGGTCTGTTCGGG 

GTTCTCCTTTCCCGCCAACGTGGCCGCCGCACTGCAGTTGGGACGTTCCGCGG 

TGTCCAAAAACAACTTCTGGTCCAACGTCGGTTTCATCGTCGGCTATCTGGCCT 

CCTCCCACGTACGGGACCCGTTCGGGATTTGCTCGGTCCTCAGCGCACTCGCC 

GCTGTCTTCGGTCTCCCGCTCTTGACGTTGAGGATCCAATCACAGGAAGACGTG 

AGCGCATACCACGGGTATCCGGTAGCGTTCGGAGCTGCACTCGCACTTACGCT 

AGCCTCGACGCTCCCTAACTCCGCCATCACACTTCTTGCTCCCAAATATGGAGG 

TGATTACGGGCTCGTAATCGCCATGATGACAGCGGTTGGAGGAGTAGCTCAAC 

TCCTAGGACCCCGGCTCGGTGAACTCGAGTCGACGCTGCTGGCGGTCGTACTT 

TGCGTGGTCAGCGCTGCTCTCGGTTACTCGCTAGCGAGCGTGCTCGCGGCCG 

GAACCGCCACAGGCCTCATGTACTATGCGGCCAACGTCTACAGCGGTGGAGGT 

AGGGGAGTTCGGGCCGTTTCCACGGCAATAGGAGTGGGTTACGCCGTGAATCA 

GACGATAGTGGGTGCGATCCTGTCCGCGGGACTCGACGGTTGGAGGTTCGCC 

ACTCTCATGGCGGCGGCGATAACACTGGTCTCGCTCCTCGGGGTGAGGCGTTG 

AGCGGCGTCGAGGAGCGTCTTCAGGAAGTTCGTAGAGGTGCGCTGATCGGAAT 

CTACGGAAACATCCTCCTATCGGTTCTCAAGATAGCAATAGGACATATCGCCAG 

CAGTTGGGCGCTGGTTTCCGACGGCGTTCATTCCCTGGGGGACACCGTATCTT 

CCGTGATGGTACTTTTGGGCGCCAAGGTCGCCCGGAAACCGCCGGACGCCCG 

CCACATGTACGGTCACTACAAGGCCGAAGCCCTCGCAGGACTGGGAGTCTCCA 

TGATGGTCACGTTCACGGGTCTTCTACTGCTCTGGGAGTCGCTGATGCGCCTC 

CGTAACCCAGAGCCACCGACTTCCACACTGCCTTTAGTAGTGGCCCTTGGAACC 

GTGGCAGCTAAGGAAGGTATGTACCGATACACCCTGCGGCTGGCCGAACGCGT 

CGGGAGCTCGGCGCTGAAAGCGGACGCTAAGCACCACCGTAGTGACGCCCTA 

TCCTCGGTGGCGGCTAGCGTCGGTATCGCCGGGGCACTCTTGGGGTATCCGT 

GGGCGGATCCTGGTGCCGCACTCGTAGTCTCGCTGATGATCGCGCACATGGGT 

CTGGAACTGTGCTGGGAGAGCGTCCACGAGCTTATGGATGTGGCCCCCGAGGA 

CGAACTACTCGAGCGCGTTCACGAGATCGTGGAGAACACACTCCAAGACGTCG 

ATTTTGACGTGGAACTCATCGCGGTGCGCGGCAGGAAGATGGGTCCGGCTTAC 

CATTTCGACGTTTTCGTAGCCGCGGATCCGGAGGCACGCCTCCGGGAACTCGA 
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TACCGTCAGGAAACGGATCGTGGAGGGGATCCGCCGAGAGATATCTGCCGCC 
GAGCTCGTAACCGTGGAGTTCGTCCCAATGTAGGTATCCAATTCGAAACTCAGG 
AACCGACTTCACTCTTTGTACACTCCCAACCACCTGAACGCCCCTTCACCGTCG 
ATAAAACCCGCCAATATCGTATCCTTAGTTATAGCAACTTGTAGGGTGCCACTCA 
5 AGTCTGAGATAACCGGAAGGCCAATTATAGGCACATTCTCACCATTAACTTTAAC 
TTCCACCGGTATTGGACTTACCCGTAAAGTAACCGTCTCCATACCTGTATACAAA 
GGTTTATATACAGGTTTATCCGAAGCGCTCACAATTATTCTGCCCTCCTCATCGA 
TATTGGCCTCTATTCCTTTAATGGGATTTTCAATATCCCCTAATTTTAGAGGAGG 
AGTACCATCGGACTCAGCTACTACACTACACCCATTCTCTGTAACCTCACATTTA 

1 0 ATCGAAGCAAGATCCTTAAGGATAGAATATAGTATCTTTTTATTATTCCCTGGAA 
GCTGAATCTCCATCATTCCTACGATAGCTAGTCTATATTTATTCGGCACAATATC 
TTCGAAATCAAAATCGTTTACTCGAACCTTCCGCACTGACCCCCATTTACGTTTA 
ATTACGTCCCAACGTCTAACATTAATGTACTCATTTTCTAACTTAATTTCAAATATT 
CCATTATCACTATCATACAGTAAGATTCTATCCTCTAAGTTTATTATAGTCCAATC 

1 5 CCCATCATCACTAATTACTACCACACTACCGAAAGTTTCAATATTACGTGTTTTCA 
AACACCCGTCGTAATAACACCATAACTTAATTTTCCCATGAATGAATGTATCAAC 
CACCCTAATATTTACAACAATATCACCAGGTACATCACCAGTAACCTTCATCAGA 
ACTTTACCATTTACTAGTAACTTATTATTCCTAACTTCAATATCGATAGTATCGTTA 
TTCGAAAATTTAAATGCCAAGGTCTTTGTCGTGACTTTATCCCCTTCAGGAAGTT 

20 TAATATTATCAACAAGAACCTTATATTTTAAATGTTTTGAACTTATACTAGCCAAT 
GGAACGTTAGTGCCCAAACCTTTATTAACGATTTCCTCAATTATAAAATGTTCAG 
ATTTTATCTTATTTATTTTCAAATCGAACCCAATCTCAATACTTACCTCGTACAGT 
CCTTCAGAGGCGGTTAAGGCAATTTTATCGTTCCTTTTAAACTCGTATGTTTCAG 
TAGTCGTCTCTGATTTAGCATTTATTAACACTTTGTTTTCAGTTGGAACAATCCTT 

25 ATCGTATCCCCGATGTTTAACTTACTTAAGATCAAACGATCGTTCAGCTTTAGAC 
TCCGATTGGCAACCTTAATTCGTACGATGTTCGCAGAAGTGTGAACTTCTAAGG 
GATCGTCGTATGATATATTTGTAATCATATGTTTTGATGGATCCCATTCTATTTAG 
ACCTTACAGGAGCGAGCTTGTGAACCTATGTTGACAGTTATTTCGTCAGTACTCA 
TCCAGGTCCCCCTGGCGTTCAATCGCCATATTTTTTACGCGGAGCGATTCCACA 

30 TCACATGCTGATGGGATACGTTGTCATTAGGATTCATGTGGCGTATATCGCCCG 
AAACCTCCAAGGAGCACGTAGCCATCGAATCGCGGAGTCACCCGGGGGATCTC 
GATGCTAGCCGTAGCCATCGCTGGAGTTCGCAGCGGCTGCGGTAAAACTTCGC 
TCTCGATCGGGTTGGTGAGGGCGTTACGCGAGGAGGGAACCCGAGTGCGTCC 
CTTTAAGGTCGGTCCCGATTACATAGATCCCACGTACTTGGAAGTCGCGGCTGG 

35 CCTAGAGGCGTTCAACCTGGACGTCTGGATGATGGGAGAGAGCGGCGTGGTG 
GACGCTTTCGGGAGGTACACCCGGAGATGCGATGCGGCGGTCATTGAAGGCG 
TGATGGGGATGTTCGACGGGCACGGGGAAGGCACCGTCGAGGGGAGCACCGC 
CCACGTAGCGGCCCTTTTGGGCGTCCCGGTGGTTCTGGTGGTGGACTGTAGGA 
GTTATGCTACGACGGTCGCAGCCGAGGTCCGCGGGTTCCGGGACATGGCCCA 

40 TGAGATCGGGACCCGACTCGAAGGGGTGATCCTCAACAGGGTCGGAAGCGAG 
CGTCACGAGCGGCTGCTGATCACAGCGCTGAGGCGTTACTGTCCAGATGTTCG 
GGTGTTCGGGGTAATCCCCAGGCTCGAGGATGCCGTCATACCGGACAGGCATC 
TGGGTCTCATCCCGGCGGACGAGCGCAACGAGTTCGCCGAGCGGGTGGCGGA 
GTACTGGGGCGAGGTCGTCGCCGAGCACGTGGACCTCGACGCGCTTCGGGAG 

45 CTGGAAGTCGAAGGGCCCTCGGTCGAGCCCAGTCCACCACCCGAACCGGAGC 
GCGTCGAGACCAAGGTGGCGGTAATCTCGGGTCGCGTGTTCACCTTCTATTAC 
CGGGAGAACTTACGCTTCCTAGCGGAATCCGCGGAGGTCGTGCCGGTGGATCC 
GGAGAAGGATCGGCTTCCGGACGTCGACGCCGTGTACATCCCTGGCGGGTAC 
CCCGAAGTGTACGCCGATAACCTCGACGACCGGTTGATGAGGGACCTCCTGGA 

50 GTTCCACGAGGAGGGAGGCAGGATCCTGGGAGAGTGCGGAGGACTGATGTAC 
CTGTGCTCCGAGGTAGTGGACGCGGACGGCGATCGTCACGATATGGTGGGAG 
TGTTCGACGCGGTGGCACGAATGCGGGAACGGTTGGCCGCGCTGGGATACGT 
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CGAAGGTCGTGTGACCGACGCGCACCCGTTCGCGCCCTCCGGATCCGAAATCC 

GGGGTCACGAGTTCCACTACTCCGTCGTGGACGTTAGGGAGGATCTGGAGTAC 

GCGTACAGGCTCTCACGAGGGACTGGGGTAAGAGAGGGCCTGGACGGGCTCG 

TTAAGGGGAACACGGTAGCCTCGTACACGCATCTCCACATCAGGTCGGACGGC 

GGTGTGTTCCGCGGTCTAGTACAGTAGGGGGTTCCGTCGGATGGTCGAGATCA 

CCATCGTGGTGGACAACCGGGTCGGTATGGTCCGTGATCCCTACGTCGCCCGG 

CACGGCCTGGCGATCATCGTGGAAACCGACAGCTCGCTGATACTCTTCGACAC 

GGGTCCTTCCGCGAATACGCTGGCGAACAATCTGAGGCTGGCAGGGTTCGACG 

CGAGCTTCGACCACGTGGTGATCTCTCACGAGCACTGGGACCACACGGGCGGT 

TTGGAGGCCGTCGAGGGAACCGTTCACCGACCCGGCGGCGGTGAGGAGACTC 

TCGACGACGACGTGGTCGTGACGCGGACGTTCGAGGGAGAGTACGAGGGCAG 

ACCGATGCCAGAACAGGCGTTGATCGTCGGGGACGTTGCGCTGATAGGATGCT 

GTCACTTCGACCTGGAGGAGCTGCTGGGCGAGTACGAGCCGAAGACGGTGAT 

CGGCGGCCTACATCTGATGGGTGCCCCCGAGGAGGAACTCGAGCGGACTGCC 

GAGCTGTTCCGGGAGTACGGGGTCCGAGAGGTTTACGCGTGCCATTGTACGGG 

GCTCTCGGAATCCGCGTACCTGGCGAAGGTCGTGGGTGGAGAACCCGCGTAC 

GTGCCGATGCGGATGCGGTTCTGATCTCGGTCCCCCAAGGGGCGCCTCCCCAT 

CTCGCGTCGGGCCCCACCCGACAGGTCATCCCGGCCTCGGACACCGCCGTTT 

CGGTCATCGGTCGCCCTGTGGGGGCGTATCCTCATCGGCAGGTTCAGCCGCC 

GCGGTAGGGGGCCTTCGATCATCCGAATGTCACCAGCGACGGGCCTCATCACG 

CCTCGACTCGGGCCACGAAGAAACCGTCGGTATCGTGGCGATGTGGCCAGATC 

CTGCGGGCCTCCGGCATCCTTACACCGGGTGAAGCCCATTCCAGAGGAACATC 

CACGAGCTCGAGACCCCGGTAGCGCCGGACGAGACGTTCGATCAGGCGCTCG 

TTCTCGGTGAGCGTGATCGAACACGTGGAGTACACTATCCTGCCGCCCGGCTT 

CAGCAGCCTCACGGCGACCTTCAGGAGCTCCCACTGGAGCTGGGCCCACTTG 

GTCGGCTCGCCGGTTGTCTCCCGATCCCACCTCTTCTCGGGCTTGGAATAGAC 

GGACCCCGTACCCGTGCACGGCGGGTCGACGAGGACTAAGTCCGCAATCCCC 

TCACCCAGCTGATCGGGCGCGTCGCGTGCGTCCATGCACAGTGTTTCCACGAT 

GTCGTCCGCGTGGAACTGCCTGACCCGCTTCTTCAGTGTTCCGAACCTCTTCG 

GGTGCATGTCGATTGCGATGATCTCCCCACGGCCTTCCATCAGCTGGGCTAGA 

TGGGTGGTTTTCCCACCCGGAGCTGCACACAAGTCGACGACGGTCATCCCCGG 

CTCAGGCTCGGCGGCGTGGGCGACGGCTGCGGAGGCCTTCGTCTGAGGGTAC 

ACTTCACCCTTCTTGAACTCCGGGGTCTTGATGACCGGTGTCTCGGCGGATCTT 

ATGCGGAGGACATCGGGGACGTCCGGGTCCCGTTCTGCTTCGATCCCCCTTCG 

CTTCAACCGTCTCACGACTTCTTCAGGGTCGGACACTAAGGTATTGACACGAAC 

GTACCGGGCAGGTCTCCGGTTGCAGGCTTCCAGGAACTTGCGCAACTCGTCCA 

TGCTGTCGAAGGCCGAGCGCACGAGCTCCACGTACCACTTGGGGAAGTTATAG 

CGGGCCGCGAAGCGGGCCGTAGGGTCCCTAATGGAACTGATGACTTCCTCGG 

G GTTCACACGCTCCACCTGTCTGAGGATG GCGTTGGCGAAACGGGCGTGCTTG 

GGTCCGACACGCTCCTTGACGACGTCCACTACGGCCTTAGTGACGGGCCCCGG 

ATGCTCACGGCGCCAGTGGATCTCCCACGTGCCTACTCGTAGGGCGTTGCGGA 

GGTACGGGTGAAGGTCCTCGACCGTGGAACCCCGGAGTACTCTGTTGAGAACT 

AGGTCCACATTACCCAGAACTCGCACGAGCTCGTGGGCTAATGCTTGAACGAAT 

CTATGCCTACGCCCGCCTATGCCGCGAAGGGCGTTACGGAGGGCGGCTTTGA 

GCGAGTGGCCCCGCTCTTCCATGTCGGTGAGTGCGTCGGCGAGGGTTCCGAT 

GACGGTGCGTATGGGGGGAGAAGCCCCCTTACTCCGGAGGTATAGTCATTAGA 

CGCTCCCTGGCCTTCTCCGGGCCCAGCTTCTTCACGGTTCTGTTGTACGCGTA 

GTAGAAGATGAACGGTCCCGGTACCATCAGTGCGATCCACCAGTAGAAGCTCG 

TCGGGTCGCTGATGGCGATCTCACCCAGGAAGAATAGGCTCAGCACGGTACCG 

GTGGCTCCCAGCCAGTTGACTGCCTTCTTGGTCTTGTCACCCAACGGGGCCTT 

CTCGTAAATGTCCGGTCTTACGAACTTCCAGACAAGTCCGGTCATACAGATGAA 

CAGGTACGTGAACAGCAGCGCTACCGTCGTGATGTCCACGGCCGCCAGGAACT 
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TACCGACCGCCCACGTCAGGATCACCGAGACTACCATCAGGACCGTCAGTGCC 

CAGTGCGGAGTACCGAAGCTCTTGTGCACCTTAGCGAACACCTTCGGGAACAT 

CCCGTCGTAGGCCCAGGCGAACGTCATCCTGCTGGTCGACAGGAACATCGGC 

GGCAGGTCGCTTAACAGCGCGATAGCGGCCACGAACGCTACGTATCCCGCGA 

GTGCGCTCGGCATTATCGGAGCCATCGCCTCGGGGACGGTGAAGTTGCTACCC 

GCCTTGTCGGCGAGCGCCGCCTTAGCGTAGATGTACTCCCAAGGCACGGCGTG 

GTACACCGCGGCCGAGTACAGCAGGTAGTACGCCGTGATGATCCCCAGCGCG 

ATCAACATGCCTCTGAACACGGTTTTCTCCGGCTTCTTGACTTCACCTGCCGCC 

TGCGTGCCCGTCTCGAAGCCCACGTACGCGAACACCAGCGTCGCGGCCGCCG 

AGAATATCGCGCTGAGGGTACCTACGTCCTTCGGTAGTCCTCCAGCCTGAGATA 

TCAGCGATTTCAGCGCGGTCGTTCCGCCGATCGCCTTGAGGTACTCGGCCGGA 

GAGTGTGCGAATCCGTACCCGACTACGATGAAGAAACCCGTCAGCAGGATGAA 

GAACATCACATCGACGACGGCCTCGTAAATCCGGATTCCTAAGACGTTGACTAG 

CCACGTGAAGATGATGATAAGGGTCGCCACCTCGAGTGTGTGTGCGTTCAACC 

ACTTCCCTGCCGCCGGTGCACCCCAGAACTTGCACATCGCCGCCAACAGTGCC 

ACGTCTCCGATCGCGATCGCTACGAAGGCTCCGATCTCGCCCACGAATCGGCT 

CCAAGAGCTGAAGAATGCCAAGAACGGGTCGAACAGTCGGCTCACGTACGTGT 

AGTGACCGCCTGCTCGTGGAACCGCCGCGCTGAGGGCTCCTGCTACGATACC 

GGCTACCAAGCTCGGAACGGCCCCGATCAAGAACGCCAACGGAACGTAAGGAC 

CGACTCCCGGTGCCTTGACTTGGATCATACACGTCAGGACGTTGACTCCTCCTC 

CGATCACGGTACAACAAATCGTTGAAATGAAACCCAACATGGTGAGCTCTCGCC 

TGAGACCTACCTTCTCCATTTTAGCGTCCCCAGCCACTTCCGACCACCGCCCGG 

AAATCGCTTTCCGGTTTTATCTTACCTATCCCGCAAAGGCCGGCGGATAGGAAT 

TATAACCTTTCCGGTTCACCTTCGACCTTTGAGCGCGCCACGGGACTTTAAAAG 

TCGGAACGCCTTTCTCACGGCGCGCCTGATTACGTCCCGCTTTCCGAGACCGC 

CCAGCGCCTTGGCGGCCTTACGAATGCTTCCGCATTCCACTAGGAGCTCCAATA 

GTTCACGATCCCGTGGGCTCAGGGGGATATCCTCCTCGAGGGCCCGCTTGGC 

GATCTCGATGGGATCGTGACCCTCGTACGGAAGGTGCTCCGAAAGGATGGGTT 

CGTCGAAGCGCTCTACCCATTCGAACTCGATGATGGTGACGATATCGTGATCTC 

GGAGGTTCGGGTAGTGATCTCGAAGTGCCTTCAGCAACTCCTCACGGTTTTCGA 

ATCCGTCGAGATTGGCATCCTCGTCCGTCAGATCCCTGACTCTCTTTGTTCGAA 

CGTTCGTGATCCTGACTTTTCCGTACACGTAGCCACCGCAGTGAATGTACACCA 

CCTTACCGGGTCGCGCTCCAGGAACACGTCCCACTCGGATCGTCGCCCGTTTC 

TCACCCCGGAGGAGCTTATCCCTGTACTCACCGCTTATCTCTAGGTGCTTCGAG 

ATTCCGTAGGTCATGGGGGCGTGGACCCCGGTTCACCGCGGAGGTGGCCCCT 

CGAAGTCCTCCGGGTCGTACTCGAACTCCTCGTCTTCCTCCAGACGACCCAGC 

TTTTTCAGGAGCfCGCGGGCCAGCAGCCAGTACACCAGGGCCAGCGCCTTCCT 

ACCCTTGTTGTTCGTTGGAATCGCCAGGTCCACGTTACCCGTGAAGTTGTCCGT 

GTCGCACAGTGCCACGATCGGGATCCCGACGCTCTGTGCCTCGACGAGTGCCT 

GGAAGTCCGCACGCGGATCCGTGAGGACGATCACCTCGGGCTCCAGGTATCCA 

TCGTACTCGGGGTTCGTCAATGTGCCGGGCACGAACCTGCCCGGAATCGCGGT 

GGTCCCGGTGGCCTCGGCGAACTTGCTGACGGGCTTCTGACCGTAGTAGCGC 

CTGGACACTACCAGTATCTCGTCGGTGTTGTACATGGACAGGAAGTTGGCCGC 

GATCCGGATGCGCTCATCGGTCTTGCGTACGTCGATGACGTGGAGTCCGTCGG 

CCCGCGTCCTGTAAATGAACGGCTCCATGTCCTTCGTCTTCTGCTGGGTACCGA 

TGTGCACACCTGCCGCCAGGTAGTCGTTCAGCGGAACGAGCAGGTCGTCGTTT 

TCGGACATCGAGTCACCCCCGGAAGATACGTCCGGGGAGAGGGGTTACACCTC 

GACTTCGATGGCACCGTGTGGACAAGCCTGCTCGCAGAGGCCACAGCCGGTG 

CAGTCATCCTCGTTCACGACGACCGGCTTGTCGTCCTCTTCGTCGAGGACGTC 

CATCGGGCAGGCTTCGATACATTCACCACACTCCGATACTCCGACGCACGCGT 

CGTAGTCGATCACGACCTTCGGCACCTTCCCTTACCCCCGCATACCCTCTATCT 

GCGGATCACCACGACGGGCACAACGCCCTCGTCGAACTCCCTTTTAGCAATTTC 
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CAGCGGGTCCTCATCGCCTTCGACCTCTACCAGCACAGGTGATCCCATAGCGA 

TCTGAAGGGCACGTGCTCCAACGATCCTTGCGATCTCGAACCGTGTCAGATCCT 

CCATAGGATACTCCCCCGTGGATCTTGGGCCGGAACTGT7TATACGTTGCTTGA 

GTACACAATACGTGAACTCTAAAACTCAAATAGTGAACAAGGTTCTTCATCCCTT 

ACGCGGGGCTCGGATAAGCGTGTGTCCGGGAACCCCTCGGGGGCACTTCAGA 

GGGTGAACGATCTAGAGCTCGATCCGATTGGGCTCCTGAAGGATGCCGTAGCC 

ACTCCGAGTGTAACCGGAGAGGAACACGAGATGACTCGCCTCCTGACGGAAGT 

GTTAGACGAGCACGGCGTGCCTTACGAGGTGGACGAGATGGGCAACGTCCTC 

GCGGGTGACCTGAGCGGACTGGTGCTGAACGCACACCTCGACACGGTTCCTCC 

GGGCGACGGGTGGGAAGTTACGGACCCCTTCGATCCCACCATCCGCAACGGG 

AAGCTGTACGGACGCGGTGCGGCCGACTGTAAGGGAGGACTGGCGGCTGCGA 

CGGCGGCGGTGGTTCAAGGGTACTACGAGGAGATGCCGATGGGCCTGTTGGC 

GACTGTCGGGGAAGAGTCGAGTAGTGAGGAGGACAACGGGACCCTCCACGTC 

TGCAGGACCCGTGAGTTGGAGGCTCGAGCCGGAATAGTGTGTGAGCCGACGG 

ACGGTCGAGTTCACGTGGGTGATCGAGGAAGGATCACCCTTCGAGTCACGGTG 

CGGGGTCGCAGTGCCCACGCCTCGACCCCGGAGATGGGAAAGAACCCTATCG 

AAGCCGCATCTCGCGTCGTGGAGGCGCTCTCCAAGTTGAGGCCTACGGAGTAC 

AGACTACCGGAAATCGGCACCGTGAGGTCGGACTTAACGGTCACCAGAATCGA 

AGCGGACGGGCCTTCGAACGTTATACCGGAGCGGTGTGAGATGACCGTGGATT 

ACAGGACGGTACCCGGAGAGAGTACGAAGGAAGTGAAGAGGCGGGTCGAGAG 

GGTCGCCAAGCGGGCTGTGCCCTCGGGGTTCGAGGTGAGTGTGGGTATAGAG 

TCGGCTTCTCGGGCCACAGTTGTGAACGTTGAGGCACCGGTGGTTAAGGCTGC 

GGTAATCGCCGCTCGTAAGGTCGGCTTACCGGGTAAGCTAGACTTCAAACGGG 

GACACTGTGACATCGAGTACTTGGTGCATGAAGCCGGACTAGACGCCGTGATC 

CTGGGTCCCAGTGGTGGAAACATCCACGGACCGGACGAGTGGGTCAAAGTGG 

AGGATGTTGTGCGGTGCGCCCGAGCATATCTGGCGTGTGCGAACCTCCTCCCC 

ACACCACATTAGCCGGGGGCGATCAGGTCCAGGACCAGGTCGCGGAACTCCTC 

CTCCATCTTGATCGGATCGGCTGCCGGCAGCCCGAACTCGTCCTCGATTCTTTC 

ACATAGCTCGCGAACCTCTTCCTCCGAGTAATCCTTGCCGTTCACGCTCACGAA 

TTGTACCCTCGCTCCCGTGAGCAGCGTGACTACTTCGACGACGTCCTGAAGCC 

CGTTAAGCAGTTCCGGCCGTGTAGCCACGACCATGCGGTCCGGGTCGCTACCT 

AGCAAGATAGTGAGCGCGGCTAGAGACCCACCGCGTCCCGTACCCACTTCTAA 

CGGGTCAGCGGTGACCCCTGTCTGCGCACCTACGAGGATCAAGTCGGGTTCGT 

ACTCCTCGTCCAGCTTCTTCACCGCACCGTAAACGGTACCGGCCGCGTGAGCC 

ATCGGTAGGACCTGGGGGATCACCATAGCCTCCGAGCCCGTGAGCAGGCTGCT 

AGGTTCGGTCCCTACCGAACGTACGTTGATACCCTCTTCCTCCAGGATCCTCCT 

GGCCGTGTTCAAGGTGGTGAACTTCCCTGTACGGCGGCCGGTACCTACGATCG 

AAACTACGTCGGCGTTCACGCCCTCCTCACGCGCCTTCATTCCGTAGTGAAGGT 

ATTCCAGGTAAAGTTCGGGATCGCTCGTGTCGAAGTACTGGACCCCCCTCTTAT 

GGGCCTCCAACTTCCAGTTCGGATCCTGGGCGACCATGTGGAGACGGCCCATG 

TTGTACACGTTAACGCCTTTCACGACGGCCTCGTCCACGGCCTCTCGCCATTTG 

AGGTAGTGCACGTCCTCATCGAGGACTTCCTTGGTCCATATCAGCCACTCCGCT 

TCCTCGAGCAGTTCCTCCAGATCCTC CATCG GTCTGATCTCGAGCTCGGGAAC 

GTCGTCACCGACGAGCTCTTTGGTAGTTTTTCCGACCTTCTCCTCCCGATAGTC 

GCAAATACCGACGATCTCGATGTCCGCGAACCTCAGGATTCCGGCGGCCACCT 

TGGTGAACGGCACCATCACGGCCCGAGTGACTTCGGGATGTTCCAACGGCTTC 

ACCCCGTTCGGATGCCGTAGCGGAGTGTTTAACCGGTGAGATCTACGATCGTA 

AACCTACGCTTCGGATTCTCGTACTCATCCCGACGCATGTTCAGTACGATGACG 

CGGCCGACCGTGGGGCTTATTCCGACTTTTTTCTGGAACTCAGTCTGTTCTTGG 

AACGTGGCCGTCGATATCACGTTGCAGCCGTTCCAAACCTCGACGGCGCTCAC 

GTGGGTGTGTCCCACGGCAAGGACGTGCGGAAGTTTCCGTATCGCGAGGTAAT 

CCTCCGGAAGGGGAGCTATCGGAACGGACCCTCCGTATATAGGTACCAGGTGA 
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CGCGCGCGGAGGCACAGCTTGACGGCCTTCCTTACCCCGTCCGGGTTGTGTTC 
CGCGTCGGGGTGGTCGATGATTATATCGTCCAGGGACTGCCCGTGGAACAGGA 
GCACGTCTAGTTCTCCGTGGATCCGCACGAGTGCGGGATTGGAAGGCAGGTGG 
ACGCCGTCGAGCTCGGTGAGTGGTTGAGCCGGATCCGAGGAGCTGAGGCTCG 
5 GCTGTGGGAGCGCTTGTCGGAGGGCATCGTGGTTCCCCGGTATCACGATCACC 
TCGACCCAGTCCGGCAGGAGTTCTAGGTACTCCGCGAACCGCTGATATTGCTC 
GTCTATATCGGCGATCTCGAGCTCCTCGCGCTGACCCGGGTATATCCCGATTCC 
GTCGACAACATCTCCGGTCACTATGACGTACTTCACGCGGCTCGCCACTGGGT 
CGTTCGGGTCGTTCAACCACTCCAAGAACCTGCGGAAGAGATCCTCCCTGAACT 

1 0 TCTTCGATCCGATGTGCACGTCTCCGATGAAGACGGCCTTCACGTCGTCCTCCA 
CGGCCGGAACTCGGCTCTTGTGGTCTCCCTCACCCGGTAACGTCACCTCACCG 
TACCGGTCGCCGACGAACATCACGGGGCCGCGCTCGACTTTGACGAACCCCTT 
GACGCCGATCACCATCCCGGGGGCGACGTCGCGCCTGACCTTCTCCGAGATTT 
TCGGGGCTTTAGGTTTCGAGATCACCACCCGGACCTTTCCCGCCTCATCCTCCA 

1 5 AGTCGAGGAGGAACGCGCGCTCCGTCTCTCGGAGGCCCGTCACCACTCCGGC 
GACGCAGTAATTCCCGGGTTCACGGCGCGCCCGCTCCACGAGCTCTCCGATGT 
CCTTCACCCATTCTCCGTCGAGCTTGGCTTTAACGAGTGGTCGGAGTTTCTCGA 
GACGATCTCGGAAGTGCGCCACGAATCCCTCCACACTACCATTCGCGGACACG 
GAACGTGCCTCTTCGAGGATTTCCACCTCCGCGTCGACCTCGGCGGCAGGGG 

20 GCAACTTGGAGGGACGCTCCGCCCGCGGGCGCGCCTCATGTTCCTCTTCACTT 
TCTTCCGCTTCGAGTATCTCGTAAACGTCCCCTTCCATCCCCTCGAGGAAGTCC 
GGATCCACCTCTCCTCGGATCAGCTGAGCGGTGAACACGGGAAGATCCACCTC 
ATCCGATTTCTCAAGTACCTCGGGGGCGTCATCTTCATCCTCCAGCTCTCGGAG 
CGCTTCGGGTGTTAAGAGTACGCCGTACTCTTCCGCGACTTTGCGCGCCAGTT 

25 GTTTAGTCTCCTCACCTTTCACGGAACTCCCCCCGAAACGGGATTAAGACGGGG 
GCCGGCGTGGCCGTTCGGGGGCCGTCCCGGGTTGCGGCCAGTAGTATGGACG 
GTGCGGATAGCGGCCGCCGCGATCATCCTCGTAGCGATGACGGCTTCCGGGTT 
CCTTTTCGCCGTGTCGCTGACCGGGAAGTCCCCGGTCGATCCTCAGTTAGTTAT 
GAGAATGTCCTCCGACCTGGCACGAGGTGACTACGATGCGTTCAACCGTGATTT 

30 CGCAATGGCGTATCTACAGCTAACGTCTAGGCTCCATGAAGGTTTACAAACGTT 
ACTAGAGTACCTCGGAATTAAGGCTAAATTCATAAAGGAAGAGGTCAAGAAGAA 
ACTATTTAGGTATAGAGTTAGGGTTGTTAACTCGGAAGATGTTTGCACTAAATTG 
ACGGAACTAGCGCATGTTGATGATATTGCTAAAGGTAAGTTAATGGTATATGCA 
GATACGAAATCCGAACCGAATAAGGGTACAAAAGTACTAATAAAGGCCATTGGA 

35 TATGTGGAAAAAGTGAAGATTAAAGGCGAAACTATAATTATATATTCGACACCCT 
ACTACATTGAAGCCGAGGGAATGGGTATTTACAATGGGGATAAAGAGGTTATTA 
TCGATGTGAACACCATCAAGCTTCGGCAGGTGAGGAGATTATGAAGGTACCTTC 
CAGCTCACTTGCGGGATTGAGGAGAACCGTCGCAGAACTGTGTAAGGAGGTAC 
ATCGGGCCGGTCTTACGATAGGAGGATCAGGGAACGTTAGCGTGCGCTCTGGT 

40 CGCTACGTAGCGGTATCGCCCTCCGGGTTCAGATTATCTGATGTGCGCCCACG 
GCACGTGCCGATCGTCGACGTAGAGGGTCGCGAGGTCCTGGGGACCACGAAA 
CCCACATCGGAATTGCTCATGCACCTATCTCTGTACCGAGAAGTCGGTGATGGG 
GTCGTAATTCACACTCATTCACCGTACTTGACGGCACTGGTTCACTCCGGGAAC 
CGTCCGCCGGAGACAGAGGATCTTCGGAGATCCGTCGGAGAAATCGTGTGGGT 

45 GGAATACCAGCCGCCCGGAAGCGAGCGTCTAGCTGAAGCCGTGGCGAAAGTA 
GCCCGTAAACCCATGGTAGCCGCACTGGAGCGTCATGGCGGTCTCGTCGTCGC 
GGATAGACCCGAAGCGGCCTTGAGACTCGCGGAAGCCTTAGAGGAGGCGGCC 
AGGCTGGCCGTACTTAGACCTCATCCTTAACTTGTTCGAGGGTTGCTATCACTT 
GCAAGAGCACGGTGCGGGCGTATTCGGGGGTGTTTTGGTCGTTCACCACTTCC 

50 TCCAGGGTGGAGATGGCCGTGCTGGCCCGGACGCCGGGGGACTGTCCCTCTT 
CTTTCAACGCCTCGATCGCTTGCTTGGCCGCACGGCGCACGTTCCTCGGGATC 
TGGTCGTCTTGAATAATCCGCTGCTCCAACAGGGTGCAACACTGTTCGAACTTC 
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TCTTCGTAGTCCGACAAGTCGCCACCCCCCTCCGATGAGGACTGTTGCCGGGC 

CTCCGACACCTTGAAAAAAATCTTTCGGAACGGGGGTTTCGGGGGACCGTTCCT 

CATGCGTTCCGGAATAAACCGAGACGTAATCGAGGTACTGATGGACGTATACG 

GCTTGACAGAACGACAGGCTACAGTTTCGGTCATGAGATCGGAAGGGATGTCG 

TATCGGGAAATAGCTGAGGAGCTGGGAATTACGGTGTCGGGCGTAAGGAACCA 

CTTAGAACAGGCTCGGATGAAGATGAAAGTAGATAATGACTTCCAGATAGCTAG 

GATCATAGGCAAGCTTGAAATGAGTTTAGGACCGGCGCTAGTCATTGCTATAGT 

TCCGGTTGATAAGTCGGAGGATGTTATCAACAGACTAATTCAGGAAGGCGAAGG 

AGTTACGGAAATGACTGGACGTGGTGGGTACACAGGTGAAGAACAGTCTGTTCT 

GTTTATTATTACAGAGGACGAGAAGAAGGTACGTGAGATAATTGAAGAGGAGGT 

TGGACGAGAGGTCCCGATGTTCGTGATGAGAGCACCGGCAGCGTTCCCTTCAC 

CCTGAGGGGGAATCCCGACATCAAGAGGTCAGATCTGAACAAGATGGCGGAAC 

GATTGCTCGCAGGACACAAAATGTTGGGTATCCATTGCCCCGAGTGTAAGGTGC 

CGCTGTTCCAGGACCCGAAAACGGGAACCGTGAGCTGCCCAATCTGCGGAACG 

GAGTTCGAGGTGGTAGAGGAGGAGGCGAAGAAGGTCAAGAGAAAAGCGAAGG 

AGCGCAGGAAGCGGGCTGAAAGTGAGGAGAAGAAGACGAAGTGGGCGGAAAA 

GAAACCGGAGAGTGGTAAGAAGGAACGAAAACCTGAGAAGGAAAAACAGAAAC 

GTAGACCGAGACTCCCAGGTAGTGAGGACGTACGGAAGGCCGCCCTTCAAGTG 

GTCACCGCCAGGTTGAAGCGGGCCGCCGAGACGAAAGATCCGGAACACGCCT 

TGCGGGAGCTGGAAGTTGCCGAGAAAGCACTCGAGATCCTCAAAAAGCTGTAA 

GCTGGTATTCGTGGGGGTGGTGAACCGCCAGTTCTCGGAGCTAGCGATCGAGT 

TAGAGTTTGAAGTAGGGGCCGTTCAGTTCTACGACCCCGATGACCAGCCGGGC 

GACGTCATATCGTACGTCCGGGAAGGGCCGGGTAGATTACTGCCCAGGTTCAG 

GCCCCCGGATGATCAGTGGCTGATTAGGGCGCTCGAAGAACTTCAGCCCGATG 

TGATAGTACCCACCTCGGAGTTCGCCGTCGAAGCGGCGTTTCGGACCTCCAAG 

AAGCTCGGCGCGGAATACGCGGGCAACGAACCCGAGGTAGTGAACGTCGCGG 

CGGACAAGTTGGAGCTGTTCAACAGACTCTCCGACGTCCTTCCCATGCCAGAAA 

CCTCGGAAGATCCCTCGGAGCTCGGCGTCGAGACCTTAGTCGAGAAGCCCGTA 

CGGGGAGCCGGCGGCTTAGGAGTTCGGAAGGTGAAACTCGACGAAGCCGACC 

CACGTCCGGGCGTGATCTTTCAGGAGTTCGTACCGGGTCGTCACGTCAGCGTG 

ACGTTCGTCTCCGACGGGTCGGATGTCAGGGTACTATCGGTCAACGACCAGCT 

GATCGACCTGCGATCCGAGTACTCCTACAAGGGGAACCTCGTGCCGTCTCCGT 

ACCACCTAGTGCCGAGCGTGAGGGAGGAGGCGCGGAGGGTCTGTGAGGTATT 

AGTGGACGAGCTGGGCTTGGTCGGTTTGAACGGTGTCGATGCCGTGCTCAACA 

AATACGGACTCCACGTCATAGAGGTCAACCCTCGACCGACCGCGGTTACGGAG 

TGTTTGGCACGGGTATCAGGGGACAACCCAATCCGCCTTCACCTGCAAGCCTT 

CGATGGTAGCTTGCCGGAACGATGGAAGATACGAGGTTGGTCGTGCAAGAGGG 

TTGTATACGCCCCGAACACGGTGCGCGTGCCTTATCTCTCATGGACCCGGGAC 

AGGCCGCGCCCCGGTACGGTAATCCCTCGGGGTGAACCGGTGTGTTCAGTCAT 

CGCCTCCTCGAGCACGCCTTCCGGGGCCAGATCGATGGCGAAGCGTTTGGAAC 

GGGTGGTGGTGAACCGCTTAGAGCGTGTGTCGTCGACGCCACCCACGGAGGG 

GTGGTACTGAGCGACGAACTGCACGGAATAGGGCACGAGGTCGTACTCGTCGA 

TATCTACGGGACGTGCGATGAGGCCCGTCCTTACCCGATCCTCCGTCGGGCCT 

TCGGAAGGTTCGACTTCATCGCCGTTCCAGTTCACTGTGGCGTGGATTTCGGAA 

CCGTGGAAGGCCCACGGGTGACTCATCACGCACTCGCCGGAGCCCTCGCGGC 

TCGGTATAAGCAGGATTTCCTCTTCGAGGTTACCGGAGTAAGAGGGAAGACGA 

CGACCGCGACTTACCTCGCGTGGATACTGGAAGAGGCGGGACACCGGCCGGC 

CCTGTCGACCACGGACGAGTCCCCAGTAGGTCGGCCTTCGGTCACGCCCGCC 

CGCGTCGTCGAAGTAGTACGCGAGACGAGCGGACCTTACGTTTGTGAGGTTTC 

GTTGGGGGTTACCTCGGCGGCGGACTACGCGGTGTTCACAGGGGCCCCTTAC 

GACTACCCGATAGCCGGCGGATCGTCGTCCGCACTCCGCGCGAAGAAGAAGA 

CGTTACTGGAATCGGGCGCCGAGGTAATGATCGAGTACCGTGAAGCGGTGAAG 
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CTTTCGCTGGTGGGTCCTAAGGTGCATCGGGTCCACACTTCCGACGGGACCGT 

GAAATGTGACGACATCTGTGTCGAGTTCGAAGCTTTCGACATCCCGTTCCACGA 

CCGCTGCTTCGGGCTCGCGGCCGCGACCGCCTTAACCTCCGGCCTGGCGGAC 

CGTGAGGACGTAGAGGCGGCTCGGGCTCGGGGACCCGTCCCCTCCCGCCTTG 

AACTCAGGAGGAACGAGCTCGTCGACGCACATTCGGCGGTGAACGAGCAGACC 

GTACGGTACGCGCTGAGCGTGGCTTCGGATTTGTGGGGTAGGTACGGGGCGG 

TGATCGGAGGCACGTTAGGCGGTTACTGTGAGGGAGTCGATCCGGAAGCCGTG 

GCGGAGGTCCTGCAGGAACGTATCGAGAGAGGCGAGTTAGTAGCACTGAAACT 

GAAAGGAGAACTCGGACGGGAAGTCGAGCGGCACCTTGAAAACGTCGATCTAC 

CGGAACCCGGACCGGATACTCCCATCGTCAGGATCGTCCGCAAAGGTGATTAG 

ACTGAAGGCGGACGCGGCGCGGGGGTTCGTCCGTTGGCGGAGGTTCAGAGGG 

AGTTCGTTATGATCAAGCCGGACGGCGTGGTCAGGGGTCTGGTCGGAGAGGTG 

ATCCGACGTCTCGAGCGCAAGGGTCTCAAGATAGTCGCGCTGGAGATGCGTCA 

GCTCGACCGCGAGACGGCGGAGAAGCTCTACGAAGAACACCGAGACAAGCCA 

TTCTTCGAGGATCTCATCGAGTACGTGACATCCGGCCCCGTCGTGGTGATGATA 

GTCGAAGGCCGGAAGGCCGTGAAGGTCGTGAGGAACATTATCGGCGCGACGG 

ATCCCGCCGAAGCTGCACCGGGTACGGTCCGCGGAGATTTCGCGCTGGATATC 

GGCAGGAACGTGGTACACGCCTCCGACTCTCCGGAGTCCGCCGAGCGGGAGA 

TCGAGATAGTGTTCGGCAAGGACCTATCCACGATAGATTACGAACGATGCGACG 

AGGAGTGGCTGTACGAATCATAGGAGCTTCTCGAGCTCTAGAAGGAACTCCTCC 

AGCCGATCTTCGGGGACTTCGGCACCCGCAGCCCTCTCGTGTCCCCCTCCTTC 

TCCATCCACGCGATCAGCCGCCTCTTTGATCACTTCGGCGGCATCCACATCCGA 

GTTCTCCGGACAACGTATCGACACCTTCACGAGACCCTCTTCCATTTCAGCCAC 

ACCTACGGTCACACGCTCCCGCTCCTCACACACGAACTGGGCTACGATTCCCA 

CTACGGTGTGCGGGATCCCGAGCTCGCGACCGTCGATCACTACCATGCTCTCT 

CGGTCCGTGATACCTTCTCCGCGACTCAGCCTACTCAATGCTTCCCGGATGATG 

GCCTTGTGCTTGCTCCTGAGCTTCTTGGCCAGCTGGAGGGGATCCCAAGACCC 

CATGGCGATCAGGACACCCGCCCACCCCTCCCCGTATCTGCCGCAGGCGTTGA 

GGAGCGTAGCCGTCTCTAAGGGATCTCGAAGGGCCTTGAGAGGACGCTCCTCG 

TCGAACACGTGGATGCGACCCGTCTTGGACTCGAGCTCCTTCCTCTTCTCACCG 

CTCAAAAGTTCTCGATGTTCTCGAACTATTTCGGCTTCATCTTCTCGACTCAAAT 

CCACGGGGGCCACGTCTAGATCGCCGAATCTGGCCTCTAACGCCTCCCGCACC 

GAAGCGCCGGAAACGCGCTCCACGATCTCCCCTACGGTCATCGACGCGCGTCC 

GAACACCCAGTAGGCTGGGTCTCGGATCTCGATGATTTCGTGCTTCTCCCCGTC 

CTCCTCCGGCACCCTGTTCAAGCCTCGAACTCCTCTCTTACCGGCTTGATTGTC 

ACCGTAGGCGCCGACCAGCGCGGCTTTCGGCAGACACGTCTCTTCGACTTTAA 

CCACGCGTCGGCACAGCAAGTACGCTACTGTGGAAGCCGAAGCTTCCGTACCA 

CCGTCGACACCGTGCTCTCGTGGGTTCACCAGAAGTACGTTGTCCGAAGGTTT 

CGACGAAATCTCGTGGTGGTCGATGACGAGCACGGGGTGGTCGTTCCGTAGCT 

TGTCCAGGATCCCGCTCCCCATATCCACGACCACGGTAGGGCCGTCAAGATCC 

TCCTTTAACAGCTCCGTTTCCGTGTTCAGTACCCGAAGCCGTGTGGGTACCTCG 

AGGCACCGGAGCGTGAAGGCCATCAGTGCCCCTGCCGTGAGCCCGTCCGCGT 

CGTTGTGAACGTAGAGGCGGACGGCAGTTCCCTCCAGATCTTCCAGGAACTCG 

ACAGCTTCTTCCAGAGTACCTTCGAACCCGTCATCGCTCAAGGTACCGCCCCGC 

TTCACCCCCAGCTGGGCATCTACCGAGTTGTAGCCATCGGGCGATCGAACGTT 

AATAGAATCGTAACAATTGGGCGAGGCGAGAGCTCATTCCACGTGGAGGGCCT 

CCGGGTCGTACTTCCAGTCCTCTGGTAGGACTCCCTTCCGCTTGTAGTACTTAA 

CCAACCTATGAATCTTGGACTCGATGAGCTGGAGTCCCCGCTTCGAGTGCAAGT 

CCTTTGGATGTCGCTTCAAGTGCTCGCGCACTCGCTTGGCTCTGCGAATCAAGT 

TCAGCAGGTCCTCCGGAAGTTCCGGGGCCAGCCCGTGCTCCTCGAGGATCTCA 

GTGATTTTCTTACCGGTAATTAATTTGACGTCGGGTATACCGTACTCGTCACGCA 

GCTTGATACCTATCATGGCGGGTTCGTAACCCTGTTTGGCCAGGTCGACCACCA 
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GACTCTCCACTTCCTCGGGCGAGTACTCCACCCACGACGGGGGAGCTACTCTG 

GGGGGTCTGGTTGATCCTGACTTGCCTCTGTCACGTGAATGCATACGCGCCAA 

GACTGATCACCTCCCCGCCACGTTATTCTTGTACCACTCCGCGAACCTCTCGAG 

CGCCTTGGTCCGGTGCGATAT7TTACACTTTTCCTCGACTCCCAGCTCCGCGAA 

CGTACTGTCTTCACCCTCCGGGATGAAGATAGGATCGTAGCCGAAGCCCTCTTC 

ACCTCGGGGTTCCTCCGCTATCCGCCCGCGGATCTCGCCGGTGAAGGTTACCG 

GTCGACCGCCGGGCTCGCAGTAGCCTACGACCGAGATGAATTCGGCCTTGCG 

GTTCTCCTCCCCCTCCAACAACTTCAAGATACCCTCGTTACCGATCGTGTCGAA 

CACGTAGGCGGAGTACGGCCCTGGGAACCCGTTCAAAGCTTCGATAAACAGGC 

CCGAGTCTTCGACTATCACCGGCTGACCCAACGACTCAGCACAGTACCGGGCC 

CCGTAGGCGGCGATCTCCTCTAAGCTGTCAGATTGAAGCTCCGGGTAGTCGAG 

GTCAACGCGCTCGACTTCGATGCCGTACCGCGCTAATATCTGCTTGGCCTCATG 

GTACTTTCCGATATTGCCCGTTGCAAATAACACTTTCATATTCCATCCACCCAAG 

GTTTAAATTCGAGTAAAATGGCGTTTCGACGAAAAATCTCAAGGGAGTGATATAA 

GTTGTCCGAGAGTAATAAAGCCATACGACAACCGATAATTTCGGTACTTGGGCA 

CGTTGACCATGGGAAGACCACCCTCCTAGATAAGATCCGCGGTACCGCCGTAG 

CGGCGAAGGAGGCCGGGGGTATCACCCAGCACATCGGGGCTTCGGAGATCCC 

ACTGGAAGTTGTCAAAGAGATCTGTGGACCGTTGCTCGAACAGCTGGATGTGG 

AGATCACGATACCCGGACTATTGTTTATCGATACCCCGGGTCATGAAGCTTTCA 

CTAACCTTCGAAGGCGTGGAGGAGCACTAGCCGACATAGCGATCCTAGTGATC 

GACATCATGGAAGGCGTGATGCCACAGACTGAAGAGGCCCTTAGGATACTCAG 

GAGGTACCGCACCCCGTTCGTCGTCGCCGCCAACAAGGTGGACAGGGTGCCG 

GGCTGGAAGTCCCACGAGGACACTCCTTTCCTCGAGTCGTTCCAGAAGCAGTC 

CCCGGAGGTACAGCAGCGGCTGGAAGAAAAAGTCTACGAGCTCATCGGACAGC 

TCCACCAGCATGGGTTCCAGGCGGAACGCTTCGATAGGGTGAGGGACTTCACG 

AGAACAGTCGCGATAGTTCCCACGAGCGGGGTCACAGGGGAAGGGATTCCGG 

AGCTGCTGATGGTCGTGACCGGACTGGCACAGCGCTTCCTGGAAGAGCAGCTG 

AAAATAGAGGTGGAAGGTCCCGGAAAGGCCGCGATCCTGGAGGTCAAGGAGG 

AACCGGGACTCGGCCACACGGTCGACGCAATCCTCTACGACGGTATCATCCGA 

ACGGGCGACACGATAGTCATCGGTCATCCAGAAGAGCCGATCGTCACCCGGGT 

GAGATCCCTGCTGAAGCCGAAGCCTCTGGACGAGATGCGCGACCCGAGCGAC 

CGATTCCGTAAGGTGGATGAGGTGACGGCCGCCGCCGGTGTGAAGATCAGTG 

CCCCGGAGCTCGAGGAGGCCGTGGCCGGCGCCCCGTTACGCGTTGTCGGGGA 

AGACGAGGACGTCGAGGAAGTCGTGCGCGAGGTCCAAGAGGAGGTCGAGGAG 

GTCACCATCGAGACCGACCAAGAGGGAATCATCATCAAGGCCGACACCCTGGG 

AACCCTGGAGGCCGTCGTCGGGGAGTTCAAGGAAAAGGACGTTCCGATCCGCA 

AGGCCGACGTCGGAGACATCACCAAGAAGGACGTCATCGAGGCGCACGCGGT 

CGCGGAGAAGGATCCGCTACTCGGCGTGATCGTAGGGTTCAACGTAGGGGTCA 

CCGAAGAGGCGCGGGAGCTGGCCGACGAGTACGACGTCGACATCATCATCGA 

CGACGTGATCTACGAGCTAGTCGAGAAGTACGAGGAGATGGTCGAAAAGCGGA 

TCGAGCGAGAGCGGCGCAAGCGCCTGGACGAACTCGTACGTCCCGGGAAGAT 

AAAGGTGCTCCCCGGGTACATCTTCCGCCAGAGTAAGCCGGCGATCGTCGGCG 

TTCAGGTCTTGGCGGGTGTGATCAAGCCCGGGTATCCACTGATGCGAGAGGAT 

GGTAGGGAACTCGGGGAGATCAAGCAGATCCAGATGCACGGTGAACCGATTAA 

AGAGGCGAAGAAGGGACAGGAAGTGGCCATATCCATCGAGGGTCCCATCGTCG 

GTAGACACTTCGAGGAGGGCGATATCCTGTATACGGACGTACCTTCCGAGCAC 

GCGAAGCTCATGTTCGAGGAGTTCAAGGATCTCCTGACGGAGGACGAGTTGGA 

GGCCCTTAAAGAGATAGCCGAGATCAAACGCAAGGAAGACCCGTTCTACGGGA 

TGTAACCTCGATACCGCCGATGACGACAAACCTGGGCTCGGATCCCGTGAAGA 

GCCGTGTCCTAGCCGAGGCGGCGTCGCGGCACTATCGCCGGGAGAACGGGTA 

CTGTGACGTTCGCCGAACCCGAGGCCGGAGTCCGCGACTGACCACGACGCAG 

CGCACCCGTCAACCGCAGGAAGGCCAGGGCCGCGTGGTACGCCCTCTCAACG 
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CCCGACGGACCCGCATCACGTGGCACCTCTAGAGTGATCACGTCAATTCCGAA 

CCGGCGCGCCACGGATCTTATCGAGCCCCTCGGGGCGCTCTTTACTAAGGGCA 

CGAATCCTGAGGACCTCGCCAGCTCGTCCACGAATTCACTCTCCTCATCGGTTA 

AAAGCGCTCCCTGGCGAGGTACCCCACTACCGCAGTGCATATCCAACCAGTAC 

TTCACCCTATGGGAGAGCGCGAACCGCACGAGATGCCACGTCAGGGATCCGG 

GTATATCCGCTGTCCGGTTAGGATCTACGCCGTCGACTAACCTCGAGTTGGCC 

GCCAGCCCCGCCGGGTTGACGGCGGGGATCACGTATACAGTACCTATTACGGA 

AGTCGGACTCAGCGCGTCCAACAACTTCAACAACGCTATCACTGTCCACACCTC 

GTCGCCGTGGACACCGGCGGTCAAAAGCACGGCCGGTCCGGGACCTCCCCGG 

AACTCGAAGACCACGGTGCCTTCGACGGAGTGTCTGTAAACCACCTCCGAGCG 

TGGGCCGTGGGGCGCGTGCTGGACTAAAACGGGGTTCTTCAGTATGTTACCCT 

TGGAACCCCAATCGTACACCGTCCACACCGCCTCACAACATCCGGACGTCGGG 

AGCGCTAGCAGGACTAACAGAACCGCGATCAACCCTCCGTCACCTCAGTAACG 

GCAAGTCGCCCGTAACTCGGTCGATCTCCTCCTCGCGCTCGGGTCCGATTCCG 

AGACAAGTTACCGTTCCGGGCTCTAACTCCGTGAGCCCCGCGTCTCGGACCAA 

AAACGACGGTAAGCCCCTCCTCTTAGCCAGCTCGTGGAGCTCCAGGAGTTCCT 

CCTTGTCCTTACACTTGAGCACTACCTTCTTCTGACCTTCTCTTAACCACTCCTC 

CACCGGCGCCCCGGACTCTTTGGCGCGTAGAAAGGCTCCCAGTGATGCGTGC 

GCCACCTGGGCCGCGAGCTTCCCACGACTGAGTTTCAGGTCTCCTCTAACCAC 

GATCACCTGTTTGTACAAGGTGAACCCCCTCGGCTGAGAGGAGTCTCGTCACA 

GACTCGGCCCGTCAGCTCCTCTTCATTGGGGCCCGTAAGACACCGGCGAAACT 

TTATTTATTTCAACCGAGCGTCGGACGCCGGACGAGGAGATCGACCACGAGGA 

TGAGGATGAACCGATGAGTGGGGTGATGGTTAATGTCCAAGCCCATGTACGTG 

AAGTTCGAGGTCCCGGAGGAGCTGGCCGAGAAGGCCTACGAGGCCCTCGAGA 

TCGCTCGGGACACCGGTCGTATCCGTAAGGGCACCAACGAGACCACCAAGGCC 

GTCGAGCGCGAGGAAGCCGTACTCGTGCTGATCGCTGAAGACGTGGACCCCG 

AGGAAGTCGTCGCTCACCTACCGGAGCTCTGCGATGAGAAGGGCATTCCGTAC 

GTGTACGTCCCGAGCAAGGACGAGCTGGGTGCCGCCGCCGGCATCGACGTAG 

CCGCAGCCAGCGCGTGCATCATCGATCCCGGAGACGCCAAGGAC CTCG TGGA 

CGAGATCATTGAGAAGGTCGAGGAGCTACGTGAGTAAGCTGATCCTTTTCCCCG 

CAGCCCCTATCGTTACAGTTATCGTAACGAATTCTGTACTCAGTTAGGTGGCTCT 

CGCCGTTGCGCCCGACGGTATCTTGGTACCCCCGAACATTTGTGCGACTGGCA 

ATTCGGAGTAAGCCGATGAAGGAGGGACTGAAATCTGAAGTCGCGCGGACCGC 

GTCCCCACGTTACCATTACGTTTCCGATCCACCACACGCTACCGGGGATGCGCT 

AGGGTTCTCTAACGATCGTTGTACGGTGTACGGTCTCGAGACGGTGATACGATA 

ACCATCCCTATCCAGACATTTGAGAACTCCTCGATGCGACCCTGCACGGATAGT 

ACGGCGGTACAGCACGGACCGGACCGTCATATAGCCGCCTCTCACTAGACCGT 

GCACCACCGTGCGGGTAAGCACGCTGTCCTAAGGGGGTCGTCGCCGTGGTGG 

GAGTGATTCCGCTGAAAGTTCTCGCGCTCCTGGTGCTGGCGTGGCTAGCGTAC 

GCGTTTCTAGGTTTCGTGAAATTCTACGCGACGACGGGTTGCCTGCCGTTAGGA 

CGACTGGCCTTCGTGAAATTACATGATCCGGACATAAGACCGGGAGGTCTTCAC 

GAGATGGTCGCCACCAACGTCGCGCACACCCTCGGATACTCAGCGGTCACGAT 

CGTCCATAACGCGGGTAATGAGCGCATGTACGGCTCGTGGACCGAGAAGAACG 

GCGTACTCGTGTGGAACATCGCGGCGCTAGACCCTCGTGGGAACCGAGCGTC 

GGTGGACTGGCACGGTGCGCTCAGGGAGCTGGTCTTCGCGGACAGGTTGAGG 

ACTGCCACCTGGGTTCACGATGGGCCGATCGGCGGGCCACGATTCCCCAAGAA 

CTCCGTGATCTTCTGGCACGGGACCGTGAGGAACGGTTTCCCGCTCCTCTACG 

GAGGGTGTGGGTGCGAGCCGTACTACTACATCCTCGCGAACTATGGGAACGTC 

CCTTTCGCGATCACGGCAACTGTGCTAGGGTGGTTCACACCGTTCCTGATATCA 

CCGCTGGAAGCTTTTTGGGAGCTCTCGCACTACAAGAGACTCCAGTACGAGTAC 

CTGAAGAAGGTGAACGGGATCAGGCTGATAAACCTGAAAAACTATGAGGGGAC 

GTCGGCGACGCCTACTGATTCGATATCGGGTAATTCGGTGCCTCGTCCGTGAT 
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GGCGATGTCGTGTGGGTGACTCTCCTCGTACCCGGCTCGAGTGATCCGTACGA 
ACCTCGCCTTCTTCTTCATTTCCTCAATGTTCTTGGCGCCGACGTATCCCATGCT 
GGATCTGAGTCCACCCACGAGGGTGTAGAGGACCTCGCTCACCGGACCTTTGT 
ACGGAACGACTCCCTCGACTCCCTCCGGTACGAACTTCGTTTGGGCGACGTGG 
5 CGGCCTCCCTGTTCGGGTTGCTTGAAGTAGCGGTCGGCCGATTCACCCTTCAT 
CATGGCTCCCAGGCTTCCCATACCACGGTACTGC7TGTACAGACGTCCGCGTAA 
CCGGATCACCCGGCCTGGAGCCTCGTCCGTGCCTGCCAACAGGTTACCCAGCA 
TCACGGCATCGGCGCCCGCGGCGATCGCCTTGGCGATGTCTCCGGAGTACCT 
GATACCACCGTCCGCGATGACGGGGATGTCATGTTCCTCCGCGACATCGGCCA 

1 0 CCCAGGCTACGGCGGTGATCTGAGGTACGCCGACACCGGCGACGATCCTCGT 
AGTGCATATGGAACCCGGACCGATACCGACCTTCAGAGCGTCGGCACCCGCGG 
CGATGAGGTCCTCCGCAGCTTCGGCCGTGGCGATGTTGCCGGCGATGATGTCC 
GCGTCGACCTCACGCTTGATCTCCTTCACGAAGTTGATGACCGTCTCCGTATGC 
GCGTGGGCGCAGTCGACTACGAGGATGTCCGCGCCGGCCTCGTCCAGGGCGA 

1 5 TCGCTCGGTCGGGATCCTTCGGACCCACGGCTGCGGCCGCGAGGTATCGTCT 
CTCCTCGTCGGTGGCCGCTTCCGTCTCCTCACGGAGCTCCGTTACGTCCTTGG 
CGGTCACGATCCCTAAGAGGCGACCTTCGTCGTCTACTACGGGCACGCGTTCG 
ATCTTCTCCTCCCTCATCACCCGTAGAGCTCTTTCCTCGAGGTCTTCACCCTCCT 
CAATGACGACCGGCTCTTCCGTCATCACGCTCTTCACGTCCAACTCTCCGATCT 

20 CTTCCTCGGAAAGCAGGCCCACGTCGCGCCGCGTGATGATGCCGACGACCTTA 
CCCTCTTCGTCGACGACAGGCAGACCTCCGACGTCATGCTTCTCCATCAGCTCT 
ACGGCTCGCTTCACACTCTCGTCCGGTGAAATCGTCACGACATCACGTTGCACT 
ACATCCCTGGCCTCCTTGACGCGCCTGACCTCCTTCACCTGCTCCTCCACGGTC 
ATGTTTCTGTGGATTACACCGAGGCCGCCGTGTCGGGCCATCGCGATAGCCAT 

25 CTCGGCTTCGGTGACAGTATCCATGGCAGCACTCAGGATCGGTATGTTGATCC 
GGTAGTTGACGGTGACTCGTGTGGATACGTCCACATCGGCGGGTTCTACCGAG 
GATCGTTCGGGGAGTAGGAGGACGTCGTCGAACGTGAGTGCCAGCTCGGCAT 
CCTCCAGCTTTCGAGTGTACCGCCCGACCAAGCCCCCGTTCCCCGCGCCTTTT 
GCGGGGAACGGAGGCGGGGGGAGTTAAAGGTTGTGCGAGGGCGGTTACTCGG 

30 ACTCCTCCGTCTCCTCCGTTTCAGACGCCTTGCGCTCCAGTTCCTCGACCCGTT 
CGGCCAGGTTTTCCGCCAGCTCTTCTAGCTTGTCTCGGAACACCTCGTAGAACC 
CTGTAGCGGCCTTGATCAGAAGTAGTCCACCGAAGCCGATACCGACCAGCAGT 
ACGAGGAGACTCAGTACGGCTCCGGCTCCTGGTACGGAGACCATCAGCGGGG 
ACAGTAGGACGGCCACTACGAGGACTATTGCCGCCAGTACCAGGTTGTACGTG 

35 GCTGTACGGAGATCCTCCTCTCGACGGCCCAGCAGTACCATCGATACGAGATC 
GGCGGCAGGAGTGATCATCGGTTTCACGTGCTTTAGCACGCCGTAAGCGAAGT 
ATAGTGCCAGTACCACACCCACGGCGGTGAGCACCATGTTCACTGGCACGCCG 
ATACCGGGTATCATCGTCCCGAGCGACGCCAGTGGGGGCACCACCAGCTGGAT 
TACCAATATCACAACGATCAGGCCGATCGCGTTGAGTGTGGCCGAAACTAGGT 

40 GCTCACGGACGGCATCCGCGAGTTCACCCAACTCCTTCCACCCCTAAGGGTAC 
GGGGCCTGAAAGATAATAAATGGGTCGATTTCAGGCGAGCGCCTCGGCCAGTT 
TCCGGACTAGGTGGCTGCGGATCGCCCCACGGTTACGATCACCGCGCTCACAG 
GCTGCTCCCCGAACCCCCACTATGTCCGCTCCGAGGTCGCGTACGATGGGCAT 
GTCTTCGTGCCGCAGGGACCCGGCGAGCGCCACTTCGAGTCCGTGCTCGTGA 

45 GCTGAATCGACGAACTCTCCTACCTCTTCCTCGCTCAAGAAGTCGAACAATCGC 
TTACCGTCCTTTACCGCCGTGTCCACCATCGCCACATCGCACTCAGCTTCGGCT 
GCTACCTCCGGGACGGACATGGGGTCTAGGCTCCCGACTCGATGGGCGTCCG 
CGTAGCCGGCCGCAACTACGCGCGTGTCGTACCCGAACTCACGAACCGCTCG 
GGAGCAAGCCCGCATGACTTCCAGCGCTTCTTCTTCGGTCTTGGTTCCGTAGAG 

50 CCCTACCTTCGCGTAGTCCACGCCCACGGCGGCTACACCGAGCACGGCCTGA 
GCCACCGTACCCGGCTTGTAGGGAACGTCCCCGACGGTGGCGCTGACCTCGC 
GGTCCTCCGGGACTACTTCCATGATCTCACGTATCACCCATGGGAAGTTCGCAC 
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CTAGGGATCCTTCCTCGGGGTTCTTCACGTCGATGATGTGGGCTCCACCTTCCA 
CGGCCTCTAGCGCCTCATCACGGTTTACAGGACTCACAAGGAGCCTCGGTCGC 
ATGGTCACACCCCAGCAACTTCGGAACCGGTTTACCGTAAATAGCTCCTTTGGG 
AGGGGTGTTGGCGCCGCGTTCAAGGTAGCCGGGGTCGGTTACCGTGAGGTCG 
5 CTCTCCGTGCTCATAACAGCACTGACGATACCCCTAGGAGTCGCGGGGCAGAT 
CATGACGCCCGAAGAAGTATCCGAACTGCCGTACAACCACCCGGTGATCGTGG 
ACGTCGTAGCCGGACCGCCGGAAGCCGATTCGATCGAGGCGTACACCCGGAT 
CGTATGGATGGACCCGATAACCCATGAGCGTCATATCGAGGAAGAAGTCGAGG 
TGAGAACATCAAACACGCTACTGCTCAACGTGGTCGTCGCCTCCCCTCACCGC 

1 0 CCGGCCACTTGCACACTCATGGTGTCCTTCGACGACCGGAGGGTCTTGGAGCG 
TACGGTGCGGTTGCAGGCTAACGGGATAGTTCAGGAATCCCTGGAGCTCGATG 
TCACGTCCGGTCGTCATACGCTGTCCGTCGAGGTGACGGATGGGGGCACCGA 
GGATATCGTTTCCTGCAACCTCCGTGTGGAACCGTCGGAGGGGAACGGAGGCG 
AGAATAACCAGGTTCATCCCTTTCAGGGGCTCGTGCTATGGCCTCGTCGTCGAA 

1 5 GGAGACGATGGTAATCATAGCCGAAAAGCCCAGTCTCGCGGGAACGATCGCGG 
GGTTCCTTCGGGGGAGCTGGGACGGTAGGAAGCTGCTGGGGTTCGGTAGATA 
CCGAGGTAGACGGTTCGCCATCACCAGCCTGTCGGGCCACGTCCTGGAGTGGT 
GGCCTAAAGACGATCCGGGGTTCAGGCACCCTGATTACTTCCCCGACCCGGGC 
GACTTCGAGTTGAGGCCTATCGACGGTAAAGAAAGGTTCCTGCGGGCCGTGGA 

20 ACGTGTCGTGAAGCGCTATGCCGGCTGTCGAGCCGACAGGGTCATCGTAGCGA 
CCGACAACGACGCGGAGGGAGAGCTGATCGGTTGGGAAGTACTTGTATGGTTG 
AAACGACAGGGTGGCCTCGACGATCCCGAGTGCGCTCGGCGGATGCGGTTCT 
CGGCGTACACCCGCGAGGACGTGCTCAGGGCGCTCGAGGGGGCACTCCGTGG 
TGAGAGGATCGACCCGAGCCTGGCTTACTCAGCGCTCGCACGCACGATCGCG 

25 GACTGGCTGTACGGGATACCGCTCACCCGTCGGCTGTCGCTCTGCAACGACGA 
CATAGTCTCCGTCGGTCGAGTACAGACGCCCACACTCAAACTGGTCGTGGAGC 
GGGAGCGGGAACGCAGGAAGGCTCAGAAGAAGCGCAGATATTACTGGATACTC 
CAAGCCGAGACCCCGATCGGGGAACTTAGAACTGAAGAGAAGTTCAAAGATGG 
ACGTCGGGCGAGGGAGCTCGCCTCCGAAATCGAATCGATAAGGGTCGTGGAA 

30 GTGCGGCGGGAGCGCCGGTCCGTAAGACCACCTACTCCGTTCAACCTGACTAC 
CCTTCAACGGGCCGCCGGTAAGATCCTCCGGATATCGCCGAAGCGCACCCTCG 
ATTTGGCTCAGCGCCTCTACGAGGAAGGGATGATCACGTACCCGAGAACCGCG 
ACTAACCGGTACCCATCCACGTTCGACCACGAAGAACTTCTCCGCAAGCTGAG 
GAACGCTCACCCCGATGCCCTCCGGGATTTCCAGCGCACTGGTCGAAGGTCAG 

35 AGCCCGTCTCCGGTAAGGAGTACGACGGCGCCCATCCCCCGATCACCCCCACC 
GGTCGGCGGAAGTACATCCGCGGGAAACTGGCCTGGCGCCTGTACGATCTGAT 
CGTCCGTCGATATCTGGCGACACTGTCCGAGGACGCCCTGGTAGTGAAGTGGC 
GGATCGTAGCCGAGCATCCAGGGACCGGGACGAGGTTCGTGATGGAAGGCAC 
GGAAGTCGAGCGGGACGGGTGGTACTCGGTGTACCCGTGGGAGAAGCCCCGG 

40 GAAAGTACCATGCCCGACGTGTCCGAGGGAGACGAGCTACCGGCGAATGTAAA 
CGCTTCCCGCCGTAGGAAACCCCTCCCTCGTCGGTACTCGCAGTCGCGGTTGG 
TGGCGAAAATGAAGAAGCTTGGATTGGGTACCGAGTCCACACGGGCGGAGATC 
GTGAAGAAACTCTTTGACAGGGGTTACGTCAAGAGGGCAGGGTCGGGCGTGGC 
CCCTACGAAGAGAGGGGAGCGTCTGGTAGAGCTGCTCGAGGATCGGGTTCCG 

45 GAGCTCGTGAGCGTCGAACTCACCAGGCGCATTGAGCGCGAGATGGAGGAGA 
TCTCGGAGTTACCGCCGAAGCGAGCCAGGGAACGATTGGAACGCGTAGCCCG 
GGAGATCCGCGAGACCGTGCGCAGGAACTCCAAGAAGTTGAAGTCAGCCAAGG 
TGGTCTGACTCCTACTCCGACCTCGCCCTTGTCACCACCGAAACAACACTCACA 
TGAACCGACGCTTGACCTTGAGCTCTCACATTCTGGGCACGTTGTGATAGCGTG 

50 ATGACAGTATCTTATTCACACCTACAACGGTGCTCGTACCTTAACCTCATCTATT 
CAATCCGGCAATAATGTGACTATAAGCCACATTGTAGCTACTTTCACCGATTCAA 
CTTAGCCTCGCAGCTCCTCATTGGCCCGATCTTGAACTTTAGCATATCCGTTAAT 
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AGTCACTATCACCGCCGAGAATCATCTGATCACTTGATCGGTCGAACGATGTAT 
GAGGCTCGGGGACGATTTCAAAGATCACTGACCTTCATCACTCGCAAAATCACT 
CGAGATCCGAAGGCAAAAACACCCTATCTCCACTTAAAAGTGAGGCTTCTCAAG 
GGGTTGTGGGCACATGACCTCGACGGAAAAGGCCAGGATCCGAAGGATGGTGT 
5 GGGAAGAGCTCGAGGAGTCCGGCGAGGCCGCGCCCCCGTTCCCCGTCGAGG 
GCAGGATCCCGAACTTCAAGGGCGCCTTAGTAGCGGCTCGACGGCTCACTTCG 
ACGCCCGAATACGAGGAAGCCGAAGTGGTGAAGGTAAATCCGGACTCACCCCA 
ACGACCTGTACGTGAACGAGCGCTTCGCGACGGTAAGATCCTGATAATGCCGA 
CACCGAGGCTCAAACGTGGCTTCCTCGTCGTGAAGAACCCTAAAGATCCTCGA 

1 0 CGTGCCTCAACGATTAGGGGAGCTTTCCAGGAAGGGGAGCTAACGATGCCGGA 
CGAACTCCCCGCGGTCGACTTGGTAGTGGCCGGATCCGTGGCGGTAGCTCCG 
GACGGTGCCAGGGTTGGAAAAGGTGGCGGCTACTTCGACTTGGAGTGGGGGA 
TTTTGGCGCAATTGGATCTCGTAGATGAAGACACTCCCATACACACTACCGTTC 
ACGATATCCAGGTACTTCCACCGGGAGAGATACCGATGGAAGAGCACGACGTA 

1 5 CCGGTAGACGTCATCCACACGCCGACGGGGACGACGGAGTGCGTTCGACGCT 
ACGAGAAGCCCGGGGGTCTCTTGGAAGACCGCATCGACGAGAAAATTAGGGAG 
ATAAGGTGGTTGCGGGAGTACGTTTCAGCCGGAAGCACGTAACGCGTCGGCAA 
GTTCGGCCAAGGCCTTCTCGAGTTCGTCCTCTCCGATCACGAGCGGAGGTACT 
AGTCTGATCACGTCACCAGAGGTTACGTTCACGAGAGCTCCACGGTCCAGCAT 

20 CTCCCGAGCCACGTCTTTCGCTCTTTCGTCGTCGCCGACCTCCACTCCCATCAT 
CAGACCGCGACCTCGGACCTCTTCCACGACGTCCTCCGCCTCGGACAGTATTC 
TCATCGCTAGCTTCCCTTTCCGCTCCGCGGCCTCCGGAAGGTTCTCCTCGAGTA 
CTGTGCTGACCGCCGCACATACCGCTGCGCAGGCCAGCGGATTACCACCGAAA 
GTGGACCCATGATCACCGGGCTCGAACGCTTCGGCCACCTCCTCCCGCGCTAT 

25 CGTCGCGCCTACTGGCACACCGCCTCCGAGCCCCTTGGCCAGACAGACGATGT 
CCGGCAGGACGTCCTCGTGTTCGAACGCGAAGAACTGGCCGGTTCGTCCCATG 
CCGGACTGCACCTCATCGACGATCAGGAGCAGCCCGTGTTCGTCGCATAGCTC 
CCGTAGCTCTCGGAGGAATCCCTCTGGCGGTATCCTCACTCCCGCCTCACCTT 
GCACGGGTTCCACGATGACGGCGGCGGTATCGTCGTCGATAGCTTTCTCCACA 

30 GCATTCACGTCGCCGTAAGGTACGTGCTCGAACTCCGGTACTAGCGGCTCGAA 
CGGCTCACGGAATTCGGGCTTCCAGGTGGCCGATAGAGCCCCCATCGTTCTGC 
CGTGGAAACCGCCTTCGAACGCGATGAACTTGGTGCAGCCGGTAAACTTGCGT 
GCCAGCTTTATCGCACACTCCACACTCTCCGTTCCGGAGTTACAGAAGAAGACC 
TTGTTCAAGTCCTTGGGAGCCGCTTCAGCCAAAAGCCTTGCAGCCTCCGCCTG 

35 CGGCTCGTTGTAGTAGAGGTTCGAGCAGTGGATGAGCCGCTCTACCTGCTCCT 
TAACCGCCTCGACCACGGCCGGGTGACAGTGTCCGAGGACGTTGACGGCTATT 
CCCGCAACTAGGTCGATGTACTCGTTCCCCTCGTCGTCCCAGACCCTAGCACC 
CTCACCGGGGACCAGGGTAACCGGGAACCTCGAATACGTGTTCATGTGGTACT 
TATCAATGAGCTCACGTGCGTCCAGCGGTCACCCCCCCTCGGGCAATAATCCTA 

40 G C I I I I I G AGTTCCCTCCG AAGCAACTCCTTGGTGTCTTCG CG AG CTTCCTTAA 
GTGGTGGTCTAGGGGGACTCGAGGCCATTCCCACGAGCTCGACGGCGGCTTT 
CACGGGTATCGGGTTCGTCTCGGTGAACAGCGCCCGGTGTAGTGGTAAGAGCT 
CGTAATGGAGCTCTCGGGCACGCTCTACGTCGCCACTCTTCCACGCCTCGTAC 
ATTTCTACCATCAACTCGGGAGCTACGTTGGCCGTTACGGATATCACGCCGACG 

45 CCTCCGACGGCGAGGATCGGAAGCGTCAACTCATCGACTCCGGAGAGTAGGAT 
GAAGTCGTCAGGAGTCTCTTCGATGAAGCGTTGGACCACGTCCAGGTCGCCAC 
TAGCCTCTTTGACGCCGACGATGTGAGAATATTCCTCCGCGAGCTTGGCGGCC 
GTCTCCGGTTCCAACGCACAGCCCGTTCGTGACGGCACGTTGTAGAGGATAAT 
AGGGCACTCGACGGCTTCCGCGATCTTAGAGAAGTGGATGAAAAGACCCTCTT 

50 GAGGTGGCTTGTTGTAGTAGGGAACCACGGAAAGGATCGCGTCTGCCCCTACG 
TCTTCAGCGTACGTGGAGAGCTCGAGGGCCTCGCGCGTCGAGTTCGAACCCGC 
TCCGGCGATTACGGGCACCTTCCCGTTCACCTCGTCAACGACGATCTCGATGA 
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CGCGTCGATGTTCTGCGTGACTCAGCGTGGACGATTCCCCGGTGGTCCCTGCG 
GGCACCACGCCGTGCACGCCGGCCTCGAGCAATCGTGAGACGTTCTCGCGGA 
GTCCCTCTTCATTGATCCCTTTCAGGTCGTCCGTAAAGGGAGTGATCAGGGCTG 
GGATGACGCCCTCAATCTGAAATCCCAACGGGTACGCCCCTCCCGGTCACTCT 
5 GTCCCTTCTTCCCTCTGACGCTCCTTGAGACGCATGAGGTGCGTGACGTAACC 
GGCGATCATGTTCCTGAGCTTTTTGGTCTTGGGTCTCGCGACGATCTCAACTAC 
TTTCTTGTTGTGCTCGAAGTCGGTGGTGAGGTACTCCTCGTACTTCTCCACGAT 
CTCACGGGCCGGACGCTTCACGAACGTCGGTCGAACCTTACCCATCCCCGATC 
ACCCCCCGCTGGACTTCTTTGCTAACCTTTAGGATAGAAGCCAGCACGATGTCC 

1 0 GCGAGCGCCGGATCCAGCCCCTCTGTTTTAAACCTCTTCCTCCACCTCTCCCGG 
AGCTCCTTCTCCCGCTCCTCGTCCGTCAGTGGTAACCCCTCCTGAGCCTTTACG 
CGCCCTATTTCCCGCGCCACCTTCAGGCGCTCGATGACTGCGTCCAGCAAACA 
CTCATCGATGCGGTCTATTTCGCGCCTGAGCTCCTCGAGCACGTTCAGGCCCC 
ACGGTTCTCGTTTCCAGTACCTCACCTCTATCGGACCAAACTTCGGATACCTCT 

1 5 CTAACGTCCGACTTCGTCTCGCAGAGGGCGACGAACGCCGGCCCGGTTCCCG 
AAAGCCCCGCCGCCGCAGCACCTGCTTCTAAAGCTTCGACCACGGGTTCGAAT 
TCGTGACCCAGGGCGGAGCAGTACACCGCCGAGTTGATCAGCATTGCTCCCCG 
GTAATCCCCCGTCATCGCCCTCCGGAAAGCAGTCTCGGCGGCAGGAGCTAACA 
ACTCGAGACGGTTCACATCCACCTCCGAGGTTTCGACCTTACCTCCCGGGAGC 

20 AGGATCACCGCATAGGGGTACGGAAGCTCGCGGATATCCAGCACTCGGTGCTG 
ATCGTTCAGCGTCAGCACTAAGCCACCTAAGTACGATGCACAGGCGTCGTCGTA 
GGCCCCTGTTACCGTCACACCAGCCCTGATGCTGGCCTCGACGCCGAGTCGGA 
CGACCTCGAAGGGTTCCGGCTCACGTCCTAGCTCTTTGAGCAGGGCTTCGACC 
ACGGCGTTGGACACGGCACTGCTGCTGGCCAGCCCCATCGCAATCGGGATTTC 

25 GGAGTCGACCTCGATCTCGAAGTTCAGTTCCTGACCGACGTGTTCGCCGACGA 
CCTCCACGCACCGTTCAACGAGTGACGTGTCCTCCACGTCCGTGTGAATCTCC 
GTGGA ATCGG AAAGTTCCGCTCTGACTGAAACTGTTAGATCTAACGCGTAGGCA 
CAACCTTTTTTGGCAGAGATAGCGTTGACAACGGTACCGGCGGCGTACGCTATT 
CCCTCCCCCAAACGTCTTCACCCCGGAAAACGCTGATCAGAGCCCGAGCGCGG 

30 GCCCGCCCCGGTTCGGCAGGCGGCGGTGAGGTGGGGGTTATCCGCCGATGAA 
CCGCCGTTCAACGGCCGGGGTACACGGGCGATGAGCCCCGTGGCCCGACCGG 
GCGGAGGCGGGCTCGGTTCCCGGCGATGACGCCCCGGTCCCGTCGGGCGGG 
GCACAGTCACTCCAGTCTCTCCATCACAAACCGACACTCTTCCTCATCGATGTC 
GATGCTCGCGGTTCTCATCCTGACTCCGAAGGTCTCCTCGGTCGCTTTTAGCAC 

35 CAGGGAGGCGAAGGGGCACACCACCGGGACCTTGTCACGCTTTAAGAGTTCCC 
GCTTCACATCCGAAAACGGACACTCGACGATCCTCAGCTCAACAGTATTCTTCT 
TTTCTTCCGCTAGAACATCACCGATATCACCAAGCGATTCTATGGTTTTCTTCAC 
GTCATGTGCTAATGAATTAGCCGTATCTCCAGTTATTTCCAATAGTTCCTCGTCT 
TTTATGTATTTCATCATTGCTCTACCTGCAATTCTATTTAGCGCCAATGCCATTTC 

40 ACCGTGAGTCTCGAATAGGGCCTCTTGAAGGCCTACGATAAACGCTTTGTATAC 
TCGCTCTTTCGACAACTGTCTACCCCCTTAGTACGTTCCGAATTACCCTTCCGAG 
CTCTCCGCCGATGCGTGGGATCCTCCCGCTCTGGATGTCCTCGATCACGTCCT 
TCATCATGCGGTAGTGGTTCAGGAGCTCGATTACGTCGCGCTCTGACGTACCC 
GAACCGATGGCGATGCGCCGGATTCGTGACTTGTTGAGAATTTCAGGATTTTCC 

45 AACTCCTTCTCCGTCATCGAGTCCATAATGACCTTGTACTTCTTCAGGCGCTCCT 
CGGTGATCTGGGAGATCTTCCGAACGTTCCTTCCGCCTCCCATACCGGGCACG 
TACTGCAGGAGCTTGTCGACGGGTCCCATCTTACTCAGTGCCTCTAGCTGCTCG 
TAGAGGTCCTTGAGGGTGAACTCTCCTTCCAGGACGTCCTCTGCCTTTTCCTCC 
TCTTCCAGCATCTCTTCGGTCCGACGCAGGAGCTCGJCGATGTCTCCGATGCC 

50 CAGGAGCCTCGCGACGAAGCTCCTCGGGTTGAATTCTTCCAGGTCATCCACGC 
GTTCTCCGGTACCGACGAACTTGATCGGAGCTCCGGTCCGTGCCACCGCGGAG 
AGCGCTCCACCGCCTTTCGCCGCGGTGTCCAACTTGGTGATGACCACACCCGT 
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GAGCTGAACCGCCTCGTGGAACGCCTCCGCGTGATCTCCCGCCTTCTGCCCTA 
CCGTGGCGTCCAGGACCAAGAGTACCTCGTGCGGCTCGATACGTTCCGCCATC 
TCCCGAAGCTCGTCGATGAGGTCCTCGCTCAGGCGGTCCCTACCCGCCGTGTC 
CACGATCACGACATCACACTCGTCCTTGAGTGCCTCCACACCTTTGACGGCCAT 
5 CTCGACGGCGTCATCAACGTCCTCCACGTGGACTGGGACATCTACCTCTTCGG 
CCAGTTGACGCAGCTGCTCACCCGCCGCGGGACGATACGGGTCCGCACCGAC 
GAGCCCGACACGGTATCCCTTCCGCTGGAGGTATCTGGCCAGTTTCGCGGCCG 
TGGTGGTTTTACCCATACCGTACAGTCCGACGAGCATGATGACGTTCACGTCGC 
GGGAGAGGTCGATGTCGAGGCCTTCCGTCTTCTCACCTCCAAGAAGCTCCACG 

1 0 AGCTCCTCGTACACTATCCGCAGTAGGTAGTCACGTTTCGGCACTCCCGCGGG 
TGGTTCCTCCTCGAGGGCTCGCTTTTCAATGCGCTTGCTCAGTTCTAGCACGAG 
CTTTACGTCGACGTCCGCCTCCAGAAGCGCACGTTGAACGTCGCGTACCACCT 
CCTTAACGAAATCCTCATCGATTATCGAGGCTCCTTTGATCTTCTTGGTGATTTC 
AGCAAGCCTATCGGCGAATCCTATCACGATTCTTCCCCCCCAATTACGCGCTCG 

1 5 ACGAACCATTCCGGCGAGAACGCCTTTAAGTCGTCGTAATCCTGACCGACACCC 
AGATACAGGATGGGGGCTCCCGTAACTTTCGATATAGAAAGTACGGCACCACCT 
TTGGCGTCCGCGTCGACTTTAGTCAGTATCGCGCAATCTATTCCCACGTATTCG 
TGGAATGTCTTAGCCTGCTCGATCGCGTCGTTTCCGGCCAGTGCGTCGCCTAC 
GAATACGACGAGATCCGGTTCCAGAACTCGCTTCATCTTTTTCAGTTCTTCCATT 

20 AAGTTAACGTCGGTGTACGCCCGTCCGGCGGTGTCGACGAGGACGACGTCCTT 
CCCCTTCGCTTCCGCGTGCTGCACAGCGTTGAAGGCCACCGCCGTCGGATCGT 
CTCCCCGCTCACCCTTGATCAGGGTGACGCCGAGTCTTTCCGCGTGCTCCTCC 
AACTGTTCAATAGCGGCCGCCCGGAACGTGTCGGCCGCGGCGATTACGACCGA 
GTAACCGTGATCCTTGAGCAGTTTCGCGACCTTGGCGATGGTGGTGGTCTTACC 

25 GCTCCCGTTCACACCGACGAACATGATGATGGCCGGTCGACCATCTTGCCGGG 
CCTTCTCAACGGTCTCCATGAGATCGACCTCTTTCTTCGGCTCGAGTACCGATA 
GGAGCGCTTCGCGGAAGCCCTCCTCTACGACCTTAGGAATCTCCGATTTACCCT 
TAACCCGACGGCCGACCAGCTCTTTCTTGAGCTCCTCCCGGATGCTCTCGGCG 
ACTTCAACCGCGACGTCGTTGCTTATGAGTTCCAGCTCCAGCTCGTCGAGGATG 

30 TCCTCGATGTCGGCCTCTGTGATCGTAACCTCACGCTTGACCACCCTCTTCAGG 
CGTTCCTTCAACGTGGGCTTCTTGAGGTCCTCCGGCATCGTTTCGACTTCCTTA 
ACTTTTGCTTCCTCGGCCTCCTCTGCGCGCTCCTCCACGCGCTTCGCCACCTTC 
TCCTTTACCTTGCTTAGAACGCTCTTCATCTTGCCGAACAAGCTCGAAGGCACC 
CCCGAAAAACGTCGGGTTTCGGGAAGGATTACCCTCCACCGGACTGCTGGGCG 

35 ATCCGCTGGGCACCTTCGAGCTGCTGCGCAAGTTCTTGTGCCTTCCTCTGCTTC 
TCCTGCAACTCCTGAGCCAGCTCCTGGAGCTTCTGCTGTGCTTCCGCGCGGGC 
TTTCTCTAGCTCCTGCCGCTGGTCGTCGATGCTCTCGAGTGCTTCATCGATCGT 
TCTCTCCACAGCCACGCCGGCTCCGATACCCACGATCACGCGCTCCGTGTCGG 
TGACACAAGCTCTGACGAACGACTGAGCACCCACGGGTACGAGGACTTCCTCG 

40 TCGCCCTCCAGCTCTTTAACGCCCTTCAAGGTCTCCTCGACTCGGTTCAGCTCA 
CTGATCGAGGACTCTATGAGGTCTATTTGCGCGTTGATCGCCTCCATTTGCCCT 
TGAAGTCTGTTGATCTCGGCTATCAGTCGCTGTAGTTCCTGTTGGATCTCTTGCT 
CGTTCTTCTTCTCCGCCATTACTCTTCCACACCCAGAAGCCGCCTCAGTATCGG 
ATCCTCTACCTTAGAGGGGTCTATCTCCCGGATCTCTTCGATCTGAATCTCCATG 

45 CGGCTGACGCCGTGCTCGCTACCGAGATCGGAGTACACCTTCTCCAGCGCTTC 
CTCTTCGGACGTGGCCGGAACCTGACGCGTGAACGGTTGTCGAGGCTCGTCAC 
CCATGCGGAACGTACCACGGACCTCGAACACCTTCACCTCGGACATCGGGAAT 
ACCCCCGGATTCAGATGAGGTACAGGGCATCCTCCAAACGGGCGAGCTCGGGA 
CCCGTCGTATCCTCACCGACAACAGCACCTTTAGAGTTCACCACGATACCCACA 

50 CCGACGTAGGGGGATCCGCGGTTCACTGTGCCGACCTCCACGTCCACCCCTAG 
CACCTCCGAGACACGTTCCATTTCCTCCTCCGTCGCTCCTGGGTGTACCACGG 
CCCCCTTAGAGTTCGCCACACCCGCTGACCCTACGGTCTTCACACCACCGAGC 
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TCACCACGTACCACTCTCCCGCCGAGGACTGACTCGATCACCTCTAATGCGTGA 

TCGTCGAGATCCGGATGAACCAGTGCCCCGTGATCGTTAGTGAGAACGAGGTT 

GCCGACGGCGTTCATTTTGGAGGGGAGCACGTCGACTTCCACGCCCAGCTCAC 

GGACGACCCGTATCTCGTGCTCCCGAGCGTGTCTAGGGAACAGGGCGCCGTT 

GGAGTTCACGGCCAGTAGGGCGCCTACGAGGTTGCTGCCGGCCACGGTGGTC 

CGAACGACTTCGACGTCCAACGCTTCTTTCACTCTTTCAACGATGTCGTCCGGG 

ACTTTGGGAGCGACGACGGCGTATTCCTCGGAGGCCGCTATCCACGCCCCGAT 

GTTGGGGTCCCCGTGGACCGAGGCCTTGACTACGGTCATGCTTACTCCGCCAG 

CCTGACTTCGACGGTACCGTCCGCGTACTTCACGGCGCGAACTCTGATCTTAGA 

GGGTGGCTTCTTGATGCCCCGCTCCCAGATCTTCTCGTTCACGTCGTTGCCGAT 

CCTGACCTCCTCCGCCTTCATGTGTCGTTCGATGAACTGCCTAAGCGCCTTGAC 

GGCCCTCGGTGCGCGCTTCTTGAGCGGTGCCTTCTTCGCGTCGCGAAGCGGTA 

CGGTGTAAACACGCTCGTCGACGACTTCAGCCACGTCCCAATACCCCCATTACG 

GCTTCAGCTTGCTACGCCTCCAGTGCCTACGCTTCGGGTTGTCGATGACGCGT 

CCACCCGTTTTAGCCACAACCCACGGTGGGACGCGACGGTTCTGCTTGATCGC 

CTTGGCCATACGGAGTTTCTTACCCAGTGGTTTCACACGGGCCAATCGACTACC 

CCCCTCACTTCCGTTTGAACCTTATCCGATACTCCTTTCGCGTAGCGTCCGAGA 

CCTGTTTCAGGATTCTCTTGAGTTGATCCTCGTCGATCTTCTCCTTCAACTGACC 

CGTTTGAGCCAGCTGTAGTAGGTAATTTTCAACCGCCTGAGCCAGCTGTGGCCT 

GGCGAGCCGGACTCGAGCCAGACGTTCCCGGGCTTCTGGGGTCAGGATCCTA 

CGAAGCATCGCCCGGCGCTGGGCTTCCTCCAGTGCTTTCTTCTCCCTCTCTTCC 

TCGACCTTCTTCTCCTGCGACTCCTCCAGCTTGCGTTGGAGTTCCATAATCTTCT 

TACGCCGGATGCGCTCGAGCTCGGGGTCGGTCATAGTGGCGACCTCCTACCCC 

CGATCGGCGGTTAGATGGGAGACGTGAATTTATCCGTGTATCCCTTCTCCTTGG 

CGATCTCATGGGCGGTTGAGTCGACGAGGGACCTGCCTTCAGGTGTGACCACT 

CGGCCTTCTTCGGTCTTCTCGACCAGTCCGGCCTCCTCCAACTGCTGCAGGAT 

CTTGCGGATGATCGCACCACTTCCCTTCCGGAACCGCTCGGGCCGGGCTCCCC 

GGTCCTGACGACCTCCGTAGTACGTGCGCAGTCGGGAGACTCCCACCGGGCC 

GTCCATGTACACTCGGCGCAGGATCGATGCCGCTCGCATGTACCACCAGTCCG 

GATCCTCCGGCGGACGCTCCTTGTGGCGGCCTGTCTTGACGTACTTCGCCCAC 

TCGGGCGGTTTGATCTCCTCGAAGTCCTTGAGCTTCTCCGCCAGACGCTCCAC 

GAGCTCCGATCCGGGCACCACGTAGGCATCGTACACGGACCTAACCCCCCTCC 

GCCGGCCGCAGAGGGCGCGTTAATGGGTTTAACGGGAGAGCCCGTGGAACCT 

CCGCCATCCTTCTCTCGGTCGGAAGAGTACTGCCGTACGTCCGCGTACGTCGA 

TCAGCTCCGCGTTGACCTTCCTGGCGAGTTCTTCGGCCAGCTCCTTCCGGTCG 

TACCGACGTAGGATGTTTCGCTCGAACCTGACCTTAATGAGTCCGCGCTCCTCC 

AGCTGTCGATCGACTTCCTGGATGACTCCGGAAGTCAGTCCTTTCTTCCCTATC 

CTCACAACGGGATCCAGCAGGACCGCGCGGGCTCGGAGTGCCCTACGCTCCT 

TACCGCTCAGGCGTTTAACCTGCGTCACGATCCTTCACCCCCTCCATATGCCTG 

CGTCTCCGCTCCTTTACCTCCCGTAAGTACGGATACCGATATATATAGCCACAC 

TCGAGGCAGGTGACCGACACGTGGGGCATGCGGTTCTGTCTCAAGCGTACTCG 

GGCCGTGACCCCGGGGATGAGTGGGGTGTTACAGCGCTTACAGAAGCTACGCT 

TGAGATGCTTCGGAAGCTTAACCCGAGCTTTCATAGCTATCCTCCTGGCGAGCT 

CCACGTACCTCCGTGCCCTGTCCGGGTCCTCGTAGTACACCGTCCGGGCCAGC 

CTCAACAGCCGCTCAGCGCGCTCCAGGGCTATCCTGCGCAACAGTAACACCCC 

CGAACGAGGGGATTCGACCTTGCACACCTGGCTCCTGCTATGGCTCCTGCTAC 

CGATGACACCCGCGCAGGCTGATCCGACGAGTCACTACCTGGAAGTCCATCCG 

GATACCGTCCCGGTGACGCCCGAGGGGAGTCCGCTAGTTCCTGCCTACGTGGA 

ACTAACCGACGAGGGGAAGGAGGCAGCCCTCTCCCTCCT CGAG CGTCTCGGAA 

TCCCGTCGGATGAGGCCGCGGTGGGATACCTGGCCGACGTTTTCGTCGGGGA 

GTCGTGCCATGGAGGCACTCGGTGCCTCGTAGTCTACAATCCTCAGGACACCA 

CCGTCGAGGTGCGACCGTGGGAGGAAGATCGGCTCCCCCTAAGGTTACCACC 
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GCTCCGACTGGACGACCATCTCACGGAACTGCTCCTGTGTCTACCGGTACGGG 

AGCAGATCACCCTTCAACCGGCCGTTCTCGAGCTCGGTTGGAACCTCGAAATG 

ATGCAGCGATGCACCAAGGCCGTCCGCCTGCACAAATTCGGTGAGCCGACGGC 

CGTGATCGCGGTTTACGTACCCACCGAAACGGCCGCTCTCCGGGCGTTCGAAT 

CGTTACTCCCCGACCCACGGAACGTTGCCCGAGCCATGCTCGAGCGTCTCTCC 

TCCGAGGTCCGCGATGCGATCGATGAGTATCTCGTGCGAGACCGGCTGGAAAG 

GTTGGTGAAATCGAGGCTAGGGAGTGACGTCTACGATCGGGTCAGAGAATACT 

TCTCTTCGATGATACATTTGACGGTCAGCAAGATCGAGGAGCTGTACGACGAGA 

GGGTCCTCCCAGCACTGATCGAATGGTGTGCTGCCATCGTGCGGTACGTCGAA 

ACCTCACTCATTACCGCGTTCGCACTTCTGTACCCCGACAACCCGAGCGCAGAC 

GTCCTCGAGCGCCGGGTGGCCGTGTACAACTCTCCCTACTTCCAAATACTCCG 

AGACTGGCTGCTCGAACCTTCCTACACGGCCTGGAAGAGCGTTCTGTGCGATC 

TCGCCGTCACCGTGGCCGATTCGATCTTCGAGGCAGCACGACCGGTCCTGTCG 

GCCTTGAGATTAGACTCCGAATCGAGCCGAACGACGCTCGAGGAAATCACGAA 

GTCCGCCGTGAAGAACTTCATTGAAGCCCTAGGTCCCTGTCTAAGGACAGTGTT 

AGAGCTGCTTCTACTGGACACACTCATGGGGCTGGCGTGGGCTTGCTGAGGTT 

CTTACAAAGGCGCGTCCTCATCGTCGGGTGCGGGAACGAGTTGTTCGGAGATG 

ACGGGTTCGGACCAGCAGTGATCAAAGAAATCGAGCGCCGTGGATGGGAGCAT 

CCGGACGTGGAGATCTTGGACGCAGGAGCGGGCGCTCCGCAGAACGTGTTCT 

CGCTAATCGACGAGGATTCGAAGGTCGAGTACATGGTAGTGGTCGACGCGGTG 

GACGTGGGAGCGGAGCCGGGAACACTACTGGAGTTCGGCCCAGAGGATCTCG 

ATCCCAACTGTCGCATAGTACCAGTTGACGCCCACGGATGGAGCATAGAATCC 

GCACTGCTGGACCTCAACGAGAGGATCGGTATCGACTTCCGGATACTGGGATG 

CCAGGTGAAAGAGCTACCGATTCCCGAGGTCCAACCTGGTCTCTCCGATCCCG 

TCCGTAAGGCGGTACCGAAAGCCGCCGACCGTGCGATCGAGCTCGCCGAGCG 

TTACTTGGGTGAAAAGACTCGATAGACCAGTCCGCGGTACCTGACGCTGAGTG 

ACCTAGCTCCCGAAGGACACGCCCGCACGCACTCTCCGCACCCTAAGCACTCA 

CCGTCCGGTGATGGACAGATTTCGGAGCACCGGCCGCACGCTAGGCACCTCTC 

GTCGTCGACATCCGGTTCCGCCTCGGTCCGAGGACCCATCACCCACTTCAACG 

CCTCAGCAGCGACGTCCACGCCCAACGCTTCACGGAGCTGGGGCCAAAGTCC 

GAAGGGCGGTGTCTCTTCGACCACACGACGTACCTTGTCACGCGTCTCTTCCG 

ACGGGTAATCACCGCTTAGGTAATGTGAGACCGTGGATGGGTCAACGTCGAGC 

CGCGCCGCCACCTCGACGAGAGGCAGCTCGGATGCCATCCGCTCGGCGGCCA 

GGGCGCGGATCACAGCCTCCAAGTTGAGTCTCCCGCGCCGTAAGGCCGACCA 

CCCCTGAATCACGGTTTAATGCGTCCTAGAATGTCCAGCGATCGTGCGAGCCGT 

ACGACCCGTACAATTCCGGGTGATCCAACGCGACGTGCTCCCTTCTCCAGTAAC 

TCCCACTCTAAGTCGCTCACACCGCCTAACACCACAAGCAGGATCGAGTACGTG 

AGTGTCCCCACGGCAGATCCGAGTAACAGCTTCAGCAGAGCCCCGTTAGTGAA 

GAGCATGGACCACTCGGTCGTGAGCCATGCTGCAACGCCTGCGATCACGGGAA 

CTAGCGCCCATCTCAGCTTGAGATGAGCTTTGGCGTGTACCATTACCGCGCGG 

ACGATCAGGATCATCGCGAGCCAATCGGAGATCGCCGTGGCGACGGAAGCCC 

CG AAG ATG CCCCACTTCGGTACCATG ATTGCGTTCAGG ACTACGTTCG CG ACCA 

GCGAAAACGAGAGAACGACCAGCGGCAGGCGCTCGCGCCCTATTCCCTGGAG 

CAGGCTCGCACAGCTGCGGAAGACCACTATGAAAGCCATGGCGGTTGGCAGCA 

CGTAAAGCGCCTGGGCACCCGGCCGAAAGGCGGGACCGAAGAAGAGCGTGAT 

AAGGGGCTCCGCCAACGCGCCCGTCAGGACCGCCACCGGGATCAGCAACGTC 

CACATCGTCTTAATCGCTATATGGGCGTACTGGCGTAGTGTTCGCTCGTCCTTG 

AGGGCTTCGGCCTCGGAGGCCGCCGGAAGCAGCGCGGTCGCCACCGCCGCA 

CACAACGTGGTCGGAAGGCGAGCTATGGGACCGGCCGCGTCGTAGTACCCGA 

CCCAAAGGGTCCCCAGAAAGTACCCAATCGCCAGGAGGTCGACGTTCGACTGA 

ATCATGTCCGCGATACCGGTCAGCGCGACCGGAAGGCCGAAAGTTAGGGCGTC 

CTTGGCGACACGGTCCGAAGGGAGCGGTTCACCCTCCCTGGGTATCTTCGGGA 
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GGTACTCGCTCCTGAGCTTGGCCGCCCCGTAGAGTCCCGATGTGGCGTACGCC 

AGCGTCGCCGAGGCGAAGACAGCACCGGCCGGTCCGTACCCCGCCAGGATGA 

GCGCGGGTGCCCCACCCACTCGGGTCCCCTGCTCGACGAACTGCGTGAGGAC 

GTACCGGCGCATGTCCTGGAACCCTTGGAAAACACCCCGGACGCACGAAGCGA 

AGGCCGCAAAGGGTAATCCTATGGCCATGATCAGGAGCGGCGTATAGAGGCGC 

GGATTGTGGAAGTACCACGAGGCCAGGTACGGGGCGGTTAACGCCAGTATCAA 

TGCGGCGAGAGTGGACAAGGCAACCAAGACTAGCGTCGGGATCACGATGAACT 

GGCGGACCTTCGTCCCCTCGCCGAGCGCGTGGTACTTAGCGACGTACCTCGC 

GACGGCGGGTGGTACCCCGAAGGTAGCCAAGAACATCACGATGGTCTGTATCA 

CCATGGTAGACGACACTATTCCGTACCCGTCGGGCCCCAGCAGGCGGCCCAC 

GAGGAGCCGGTACACGTACCCTCCTAATCGAAGGAACAACGAGCCGACGAGGA 

CCGTGAGACTGCCTTTAACGAGCTTGAGGAGGGACAACGAGAGACCCCGTCAC 

TCCTCGTACACCGGCGTACCTTCCTTCTTCGTGAGCTCCCGGAACGCCTCCATG 

ATACGCCTCGTGATGGGTCCTGGGCACTCCTCGCCGATCTTCCGCCCGTCGAC 

CTTCCTAACGGGGGCCACCTCCGCCGCCGTGCCCGTTAGGAACACCTCGTCCG 

CCGCGTACAGTTCTCCCAGTGTTATCCGCTTCTCTTCCACGGGTATACCGAGCT 

CCTCGCAGATCTCCATCACGGTCGCCCTGGTGATCCCCCGGAGAATAGTGTCC 

TCCGGTGGAGTGTACACGGTCCCGTCTTCCACCACGAACACGTTGTCACCGGT 

ACCCTCGCAGACGTAGCCCTCGTGGTCCAACATGATGGCCTCGTCGGCGCCCG 

CCAGGTTGGCTTGGATCTTCGCCAGGATGTTGTTCAGGTAGTTGCACGACTTGA 

TCTTCGGATCGAGCGCGTCCGGTGGAATACGACGCACGGAGGCCGTGATCACC 

TCGATCCCTTTCTCGTACAGGTCCCCGTACAACGGCTCCATCGGCTCCGCGAT 

GATCACCACGTTGGGTTCCGGACACTTCTCCGGGTCCAACCCGAGGTCACCTT 

CGCCGCGCGAGACCACCACCCGGATGTACGCGTCCCGGAGCTCGTTGGCCCG 

TACGGTCTCGATGATGGCCTCCTTCATCTTCTCCTTGGTCATCGGTATCTCGAG 

CATGATGGCCTTTGCGGAGTCGTACAGTCTGTCGACGTGCTCGTCCAACTTGAA 

TATCCGGCCATCGTAGGCCCGAATCCCCTCGAAGACGCCGTCGCCGTACAGGA 

ACCCGTGGTCGTAGACGGAGATTTTAGCCTCTTCCCGGGGGACCAGTTCGCCG 

TTCAGGTAGATGAGCTGCTCGCGCTCAGACAACTCGGAACCCCCAGCCGCTGC 

CCGACGGGTAACGTTAAAACACTCTCCCTCCGGGGATCGCGTGGGGCTCGGAG 

GGGAGATGCTCCAGTACGTGATCCTGGAGTACGTCCTCAGCACCGTCATTTCAT 

TAGTCATCGAAAAGTATGTGGTGGACCCAACGACCCGGCGCTAAGTCCGTCAG 

ATGGCGGAGCGTATCGTTAGGGAAGTCCTTCGAGAGGCCCGGAGGCGCGGCG 

TGAGCGTGAGCGACTTGTTCAGCTCCGAGGGATGGGTCGTGAACGAGATCACC 

GACCGCATCTCGAGGGTGCTGGGATCCGTCGGGGCACCATCCGAGGACGTCC 

GAGAGAGCATCCTCGAGGAGACATCTTCCAAGCTCAAGTCACCCACGACGTAC 

CTGAGCTCGATCGCCGAGACGGTATCTCAGGTTCTACCCTGGGGCGAGGAGGA 

CGCTGATGCATTACCGGACCACGACTTCTCGGAGAAAGTGCTGGACCATCTGC 

TCGAAGGAGCGGAGGAGTTCGTGTGCCTCGCGAGCCCGTGGGTGTCGAGCCC 

TAAGGACCTAGTCGAAGAGGGTGTCAGATCGCTGAGGGGACTCTCCGACCGCG 

ACTTGGAACTCTATCTCCTGGTCGCGGCAGGTGAGAACGAGCGGGAAGTCCTA 

CTGGAGTGGGCCTCGCTAGGGTTCGAGGTCCGTGAGGCGGAAGGGCGGCGG 

GAAGGTGACCTAGGGATCCACTGCAAGGTGTACGCCAACGAGAAGCTGGCGCT 

CGGGGCCAGCTGGAACCTGACCGTCTCGAGCCTCCGACGCCTTCGGGCCATG 

CGCGAGGTGCATACTATCAACCCGAAGGCGGACGACTGCGAGGTGTGTAACGC 

GAACTACGAGCAACTGGTTTCAGAGTTCAACTCGCAGTG GTCGG AAGCCAAGC 

AGAGGTTCTTCCGGGATGAGGGTCTGAAAGGTCCGGCGATTTTCGAGGTGCGC 

TGGGACGGCGATCGGCCGACGGAGGTCGTCATCTACCGGGAGAACGGTGAGC 

GCTGGTTCACCGTCGAGCTAGAGGATAACCATGAGGGTTTCGTGTTCAACGAAC 

GGGAGGGCCTACCGGTACGTCGAGGAGTACCGAGGGTTCACCGCTTTGACCTT 

CGAGGATCCCGACGCCGCGGCCAAGATCGTTTATCCCTTCGTCGGACTCAAGC 

TCGAGAGGATCCGTCCGGAGCATCTGGATGTCGTAGAGCGGGACGTGAGATG 
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GAAAGATAACGCGAAGAAGTACAAACACCAGCTCACGGGCCGTCCCTACGACG 

GCGCACTCGTCGTCTGGGGCCTGGACCCGGACCCGAGGTCGGACTTCTACGT 

CGCGGGTGGGAAGCTCCTGGTGATCAGGTGCGAGGAATCGGGTGGGAGCATA 

ACGGTAGAGTTCGTCGACGCCGCCGACCCAGGTAACCTACCCGACTGGGTCTC 

GGGTTCCGTGGACCTCGGATGGCTCTTCGACAGGT CCTCGG GAGAGGGGACC 

CCGACACTCTTCGTCTACGACTGATTTTTCTTTCCTATTTTTTCTTTCCTACCCTT 

TTCCCTTCATCTTCGCGACGAAGAATCCTGCCGTGTCGTGCCTGAACGGCCAGT 

ACCGCCGCACCTTCTTGTACCCAGAGAACCGCTCCCCTCGGAACTCCTCGATC 

CCGGGGGACCCTAGTACGCCGGCGTCGACCAGTTTCACGTCGAACTCCTCCAA 

GGCGCGCTTCACGATAGCCTCGTTCTCCTCCCACGATACCGAGCACGTCGAGT 

ACACCAGCGTGCAGCCGTGTTCCTCGGCGATACGGAGCGCGGGCTCCAGTATC 

TCCCACTGCCTCTCTGCGAACCGCTCCAACGGCTTGGGCTTCCACCTACTGTCC 

GGGTTCCTGTTCCAGACCCCCGTGGTCGAGCACGGTGGGTCCACGAGGATAC 

GATCTGGAACGTCGGGTAGGTCGTCCACCGTCAACCCGCGGGCGTCCCGGCA 

GATAGTTCGGACGCAGGTGATCCCGAGCCGGCGGCACCGGCGCTCCAGGACC 

CGGAGTCCCCACTCCGACCTGTCCACGGCCCACACTTCGCCCTCGTCGAGCAT 

GCGCTCCGCCGTGTGCGTGGTCTTGCTACCCGGAGCCGCGCAGACGTCGAGC 

ACGGTTTCACCCGGCTCGGCGCTCAGGGCGGCGGACGCGGACGCCGACGCG 

AGGTCTTGCACGTCGAACAGTCCCTCCCGCCAAGCCCTCGATCCGTATCCGCG 

GCCCCTGACCAGCGCACGCACCTCCTCCAGGAACGTGGGCTCCGTCACGATAC 

CGTACTCTCTCTCCAGGACGTCACCCGCGACCAGCGGGTCTAACTTCAACCGG 

TTTATACGGAGGTACTGCGGCGGCACCCGGTTGTTCGCGCGTAGGAGGAGCTC 

GACCCTACTCCGATCACCCTCGAACAAATCCAGCACGTAAAGGACGAACCACTC 

GGGATGCCCGTACTTCAGTGCGAGGCGCTCCGTCCACGGGCGATCCTCCAGC 

ACGTCCTTCACGGAGACGCGTTCCACGCCGCGGAGCACGGCGTTGACGAAGG 

CTCCCGCCTTGCTCCCTACTAACCTCTTCGCGATCCTGACCATGCAGTCGGTCA 

CCGCGGGTGGAGGGTTTCTCCAGATCTTCATCTCCAGGGTGCCGACCCTGAGG 

ATCTGGCGCACGTAGGGCGACCTCACGTCCTCGGGATGTGCGTCCGAGCCCG 

CCGCCACGAGCTCGTCCAGTAGGTTCCGCCGCTTGATCGTCTCGTACACGAAC 

GCCTGCACGGACCGTCGGACGTCGATCGGACGGTCCCGGCAGGTACGCTCCA 

CGGCCTCGGGTATCGGCATTCCTCGGGTTTCCACGAGGACCAAGGCTTTAACC 

GCCAGCAGCTGGTTCTCCATGCATCGCCACCCCGGCGGGTGATACGGTGGAG 

GTCATCAAGGTGGGCGGAGAGGTACTGGACCGTGTTGAAGACCTAGCCCGGGT 

CATCGACGATTCCATTTTGGTGCACGGTGGCGGTCCGGAGGTCTCGGACGTGA 

TGGAGCGCATGGGACTAGAACCGAGGTTCGTCCGCGGGCTCAGGGTCACCGA 

CCGGGAGACGCTGCAGGTGGTGATGATGGTCTTGGCCGGTTTAGTGAACAAGC 

GTCTGGTGGCTGAGCTGCGCTCGGAGGGCATCAACGCGTTGGGCTTGTCCGG 

GGTCGACGGCGGTCTCCTGATAGCCGAGAAGAGATCGGAGGTAGTCGACGGG 

GAGGAGGTGGATCTCGGGTACGTGGGTGACGTCAAGCGCGTCAACGCCGAGC 

TACTCGAATCACTGCTGGACGCCGGGTACGTCCCGGTGGTCGCCCCCCTTGGG 

GCGGGCGAAGACGGGACCGTGTACAACGTGAACGCCGATACAGCCGCGGGGG 

CCATCGCCGGAGCGGTGCGTGCGGATCGGCTCGTACTGCTGACGGACGTACC 

CGGGGTCCTGGAAGATCTGGACGACCCCGAGACCCTTATCGAGCGGGTGCGC 

CCGGAGGACGTCGAGGAGCTCGAAGAAAAGGGAATCGTCACCGGAGGTATGG 

TGCCGAAGCTCGAAGCCGCCAAGATGGCGGTGGAGGCGGGATGCCGAGAGGC 

CGTGATCACGAACCTGGAAGGGTTGCTCGAGGGGAGGGGAACCATCGTGAGG 

TAGCTGCGCACCTCGGCGAGAAAATCGAAAAATATATCTCCAAACTCCCAAGCG 

TGTTGAACGAATGCAAACCCAGAGACCGTGCCGGAGAGCGTCTGCTAGACCTG 

GCGAGCAGGTACTTCTACGATGCTCGGTACTTCCTCGACAGGGGCGAGATGGT 

GGAGGCTTTCACATGTCTGTCCTACGCGTGGGCCCTTCTGAGAGCCGGGGCCG 

AAGTAGGCGTGCTGGACGTCCCGGAGGATGAAGTGTGACCCGCCCGCAGGTG 

ATGATTGTCATCCCGGCTGACCCTCCCGGGCATGATGGGGACCACCCAGCTGA 
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AGGGGGCGTCGTCGTAAAATTGGTCCGACCCGTGTCGGTAGGGAAGCACGGC 
GGTGTATCTGTAGAAGTCCTACACCCGTCGGATCTTCCCCCACAGCTGACTTCA 
CTCTGTAAGATTAAGATCAACGGAGCTAGGGTCATCTCCCGTAGGAGCAATATC 
GTAGCCTTCCGAGGTAGGCCATCCCTGGAACCGCTCAACGACCTCGACGGTTT 
5 CATGTCGATCGCCGCCCGGGAGAGCGAGGTCGTGATGGTCGGTGATCCGTAC 
CTGCGGGTGCTGGCGGTCGAAGAGGGCGAACGGATCGTCGTAAATACGGATC 
GTCTCCTCGCCTGTCTCGACTTTGAGACCATAGAACTGAAGAACGACGAGATTA 
CCGTGGTCGAATGCGTAGGACCAGACATCGTGGTTCTCGCGTGTTCGAGCCCC 
GTAGTAGCGTCGCTGAAGTTGGAAGGGGACACCGCACACGTACAGGCGGGGA 

1 0 GCATCCTGTGCTGGTGGAACATCCACACGGAGAACGTCGGTGACTTCCTCAGG 
CTCACGGGTCAAGGCCACGTGATGCTGTCCATCACCAAGAAACCGGACGCTAC 
CGAGAAAGGCGCCAGTACCGAAAAAACCACCGCACCGAGGAAAGTCAGCTCTT 
GGATTTAGCGGCCCCCGATGGACCCAATCCGCAATAATGTTACGATCCTTGTAA 
CGATTTGAGGTTTGGTGCGGCCGCCGGGATTTGAACCCGGGCCACGGGCTCG 

1 5 GCAGGCCCGCGTCCTACCAGACTAGACTGCGGCCGCTCGCTCCGCCGCCACC 
CGGCTCCCCATCTCCCTACTAAATATC I I I I I CGGCCTCACGCAACGCCGCCTC 
TATCGCCGGGACGGCCTCCCCGATCACCTCGTACCCGTGTCCGGGGAAGATCG 
ACCGAACACCCGTACTCAGCAGCCGCTCCAGGGATTCACACAGCTTCTTCCTGT 
CCCCGCCCGGAAGGTCCCACCTACCCGGACCGAACCCGAACACGGTATCCCC 

20 GGTGAACGCCAAGTCACCGAGCAGGAAACAGCAGCTCCCGGGAGAGTGTCCA 
GGGGTGTACAGGACCTCCACCTCCTCACCACCCACGTCGAACGTCTCCCCATC 
CCGGAACGTGAAAGAAGGCTCGTACGCGGGCATCGGGCGTCCGAAGAGGTAC 
GCCGCCGACAGCCTGTCGTCGCCCTCCCGCAGTACCTCGGCCTCCGCCCGGT 
GCACCCCTACCTCGAGCCCGGCCTCCAGGGCATCGGGACCCGCGGCCGCGTG 

25 GTCGAAGTGACTGTGCGTGAGCAGAGCGTACCTGACGTCCACGTTCCCCGGCA 
ACCTGTCGATGACCTCCCCGGAGGCCCCGAGATCGATGAGGATCCCCTCGTCG 
CCCACGGCCAGCAGGTAGCAATTGCAGTCCGGCGAGGGTGTAATCCCCTTACC 
GCCGACCCGGAACACCCTCACCTCACCGTCGGAGTACACCTCCAACAAAGGGG 
CGACTCCCCCATGCGACCCGAGGAGCTCGCGCTGAAGGCCGTACGGGAGGCC 

30 CTCCGCAGGACGGTGTTCGACCCGGACGCCTGGACGCACGTCACCGTGGTAT 
CCGACGACGCCCTCCACGTGCATATCCTCACCAATCAGCGTAAGAACGTTGAG 
GGAAAGGGCGGCCGTAACCGACAGTACCTCGAGGGGTACGCCGAGGGGTACC 
TGGCCGCTCACGGACACGACGTCGAGGTCCGCGTCTCCGTCGTCGGAGCGGG 
CCTGAGGGACGAGACCGAGGAGTTCCGGTACCTGCCGCTGAAGCGGGCCCTG 

35 AAAGAAGGGGTAATCGAGGAGGGATCCCCTATCCACCGTGTCTGCGAGCGACT 
AGGGATCGGGTACGTCGTCCTCGGTGCCCGCGAGATCGTCGGACCGAACCCG 
GCCCTCGTCGAAGTCGTCGAGGGCCTCGAGGGAGAGCGCGCCGTCGACGTCT 
TCACGGGAACCGGCACGGGGGCGCTCGCCGCGGTCGAGGCGGGCTTCGAGC 
AGGTTTACGCGATCGACGTGAGGGTACACCCCGAGGTCCGCGAGCGGCTGGA 

40 GTCGGAGGGCGTCGAGGTGATCGAGGCCGACTTCCGCGACGTCGACCTGCGG 
GAGTTCGAACCGATCGACCTCCTCACCGCGGACCCTCCGTACGCGTCCACACT 
CGAGTTCCTGGAGAAGCTGTCCGAGGAGCGTCCCCGGGTCGACACCGCCGTC 
GTCTGCCACGGCTTCTCCTCCTGGACGCGCGCCGTGCGGGAGATCCGGGGCT 
TCCTGATCGAGCTGTTCGAGGACGTCGAGCCGGTGTCCAAGTACGGCCACGAG 

45 CTCAGCGTCTGCCGCCGTCTACGGGACTGATCCATCGGACACCCGCTTCCGTG 
GGAGGTGGTATGAGCGTTTACGTACTACTAGTCACAGGTACTCATGTTGAAATA 
GCACTATATATGCATTGTTTACGCATTATTATGTGATAACAGTAATACAATCGTTA 
TGGCCTCAAAGCAGTTACAAAATCGGCTAAATCAGGGTCTTGGATGTGGCGGTA 
GGTTAACCAGTACGAAGCCTGTCCTAGCGGTGAACGATCGTATTACTGGTACCT 

50 GACTACCGTATGTGTATAATGCGTGGATAGTACAGTTCCTACACGAGCGTCCGT 
GGACTACCGTACGTAAGTGCTCATACCACTTGAAGACCTGACGTCACCCGCGCT 
GGAGTTTCCAGCGTTGGAACTCTAACCCCACGTCGGGTACCTCGTGTTTCTCGT 
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CGAGGGATTTCCCGCGGTGGTGGATCACCTTCCTCAGGTAGCTCGAGTAGTGC 
GCGGGCCAGCCTCCTAGGGTCCTCACGGCGAAGGATTCCAACCTGTCGGGTA 
GTTCTTCGAGTAGATCCCGGATTCTTGGTGACTCGGAGGGTCTGGCGTCGAAT 
GCTAGCGCGAGCCCGCGGGCGAGTACCCATCGGGCCTTCTTGTATGGCAAGTC 
5 CGAGACCTCGGTCAGGAGGGTCTTGAGCACCGAGCGGAGGTTGCGCATGAGG 
TGTCGCGCGAGCTCCAGAACCTCTCTACGATCTAAAGAGACTAACCATTCAACA 
AAGGAAACGCTCTCGTTCTCGGGTTTGCCCAGGTAGAGCGTACGACCGTGCTT 
GTGTCGGGGGTCACGCCTCCACCTCGCCACGTAGTACGGGCCGCACGTACTAC 
CGTTGACGGTCCTGTAGGTTACCTCCAGGCTCGGCTTCTTCCTCCTACGGTGAA 

1 0 CTTCCCTCAGGACTCGGAGCGCGCGGATCCGCTCGACCGGGTTGTAGGGTATG 
GGTGCGTGCGATCTAACCAACCCCGGCCCACGATCCCGAGTACTGCCCCTAAG 
TTGTATGGAGGCATGGAGAGAACGGCACCCCGGGATATAAAGGTTGTCACCAG 
ACCCTCCGAGCTGGACGAGCTCGGTGACTCGTACCATACAACTCCTGTGGGAA 
GGCAACTCGGGCCCGGACGAGGGCGCACCCTCACGATACCGGGGGATGTCAC 

1 5 GCCGAGCCGAACTCAGCGGCGCTCGACGTCGACTACCCTATCGAGCACCAGG 
CCGCCCGGTAGACACCGCTCCTCGACGAACCGCTCGAACGCGTCCTTACCACC 
TCGGGCCCGGTACCGCAGGTATGCACCCGCCCACAGCCCGAGCTCCCGCTTC 
CGGACCGAGTACTCGAAGGGAACGCGGGTGAGAAACCGCTCGACGTGTTCCC 
CTCTGAACCCTAACCCGAAAACGGATCGACGTCCATCTACCGAGGTTTCGTACG 

20 ATCCAGCCTCAAGAACTCTCGCATACACGCCGGTCGTGCGCTTCAGCAGGCTA 
CTAACCCCCTCCAGAAACTCAGATGACTCTCCCCAGGGCGACGCCTGAGCGAT 
CCCTACCTCCACTCTGTTCTCACGAGCCGATATCCAACCGTCCGCCCCGAACAG 
ACCAGACAGGAATTCTAATGCGACCCGATCCGGCCCTCGGCGAACTAAGCCGG 
GCACATGAACCCTCCCCGTCTTCCTCCCTTCCGGCATTCCCAGTCCTCTCAACA 

25 GCG CCGCGAATCCCTCCGAGTGCACCG CGACTTCGACCG CGTCCCTATCCCCG 
TACTCGTACCGCACCGGCGAGAGGCCGAGCGCGCGCAGATCGTCCTCGAGCC 
ACCGCAGTCCCTCCGGCTCCCCGTAGAACGACGACGTCAGGCTCCAGATGGCC 
GTCGCCGATCGCGTACCCCAGAACCCGGGTCAACGTCGGTAGCGCCGGATCC 
TCCCACCTAAGCGGTAGTAAGTCCAGGTCCCGGAGGAACCTCCGAGCGCCCTC 

30 GGGTGCGTCGACGTCGGCGAGCAACGTGCCCCGACGGTCGGCCGCCGGCGG 
CACCCCCACCGGGTACAGCACGACCCGATCGCCCGGCTTCAGGTCGCCCAGT 
CGGCGCTTATTCCGGGATGAAACCCACATGTCCGCCGGACCCGCGATTTCGAA 
CCCCAACTCGGTTCGGAGGACCAGTCCTTCATCGCCCGAGTCCGATACACCTA 
CATCGCCCCATCGAGCCGGCCACTTTGTCGAGAGCTGGGTCTCGCGCCGGGC 

35 CAACTCGCGGAGCATCCGCCGTGCCCGCTCCGATTGCTCGGGATTGTACCGGA 
ACTCGACCTCCGAGAGGAACCTCCGTAGGTCCCTCCGACCGCGGATCAGCACC 
TCCACGCGGGCGTACCGGTAGTGCCCCGATGAGACGTGGGACAGTCCGACGA 
CCTCCGCGTCGACGTTCAGTGAGCCCAAAAGTCGGCACACGTCGAGCGCCAG 
GGACAGTAGATCCAGTTCTCGGTCCGCCCGAGCCCGGAGTTCCAACCGGACG 

40 GGTCGGGGACGGCTCCCGTCGAACCCGAGCACCCGACCACGCACGCTGTAGA 
GACCGGACAACAGCTCGCGCGCCGCCTCGGGATCCTCGAATACCCAGTTCGG 
GATCCCATCCACGGGGTCCGCGGACGCGCCCGCCATGATCAGCGCTCCGATG 
AGACGACCGTCTCGGGATTCCACGCTCGTCCACCGCTTGCCGCACCGAACAGA 
CGGGTTCACCCCTAATCGACTCAGATCCGCGAGCAGCTCCGACGCACCTCCTA 

45 TCGGGACCGAAAGACGCACGCGTGGTCGATCGCCGTCGCGGAACGTTCCCCG 
ACCTAGCAGCACTCCGAACAATCTAGCGAGGATAAGCTCTGGGTTCAACGCGG 
GGGCCTCACGGTGAGGTGTCGGGAGGGTTTAATGGGAGGACGATCGCGGTTT 
GCCGACGTCCCCTTCTGTAATCCGGAAACCGTTCGTTTTGAAATTCGTAACGAT 
TCTGGGCTTGGTGCCGCGGCCGGGATTTGAACCCGGGCCCACCGGATGGCGG 

50 CGATCCCGCGGAATACCCGCGGGATCTCTTCAGTCCGGCGCTCTCCCAGGCTG 
AGCTGCCGCGGCTTCGGCGTCACGGCCGGCGACACATACTTTCTATTTAACTTT 
GTCGCCGGCCTGAAGGCTCGGATCGCCGACCCCGTGCTCGGCTTTCGCGGCG 
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TCTGGCTATTTGTGCGGCTCTAGTTGGGAGATCGTTCGCGGGTTTCGGAGCCC 

GCACAGACGGCCCAGTCCGAGGGTATAGGTGTAAAGAACCGTCGAGGTCCGTC 

CGCGGGAACGGCGATCGGTGGGGTGTCCGGGCTTGTACCTGACGAAGGAGGA 

GGAGCGGATCCTGGACGGCGAGGAGGGTGAGCTGAAGGCTAAGCTCATGGAG 

GTATTGGTGAAGCTCGGGGACGTCTTCGACGCGGAGCGACTCGTGAGGCCCG 

CCTCGGTGCACGTGTCCGGGGTGTCGTACGGGACGATCGGCGACGCGGGGCT 

GAGGTTCCTGAGGAAGGTGGCGGAGGCCGGTCTGAGGGTTTCGGTCCCGACG 

AGCGTGAACCCGTGTGGCATCTGTCTGGACGGTAACCTCCCGGTGGACGAGGA 

GTTCGAGCGGAAGCAACGCGAGATCATGGACGCCCTGGAGTCGTTGGGCGTG 

GCCTCGGTGTACACGTGCGTACCGTACCAGCAGGGGTTCCAACCGTCGCGCG 

GCGACCTCCTGGCGTGGGGGGAGTCCTCCGCCGTCTTCGTGGCGAACACGTA 

CTACGGTGCGCGGGCGAACCGGGAGGGGGCACCGGCGACGGTCGCGGCGGC 

GGTCGTGGGGAGGATCCCGGAGTACGGGATGCACCTGGACGAGAACCGGGTG 

GCGGAGTACGAGGTGGTCGTGGAGTTCGAGCCGCGGAACGACTTCGAGTGGT 

CGGCGCTGGGGTACTACCTGGGGGAGGCGCTCGACGGGATCCCGGTGCTGAA 

GTTACCGACGGTTCCCTCGCTGTCGAACGTGAAGTACATGGGAGCCGCGGCGG 

CGGCCTCGGGAGCGCTGGCTATGGCCTACATCCCGGGGATCACGCCGGAAGA 

GCCGCGGATGGACTGTCCCGAGCGAATCGAGGTGGAGCGGGAGGACGTGTTC 

GATCTCGTGGAGGAGCGGTTCGGGACGGAGCGTGAGGGGTTCGCGTTCACGG 

GGTGTCCTCACAGGCCTGACGGTGAGATCCCGAGGTTCGACGGCTGTGCGATC 

TGCTGTCCGGCGAACGCGACGCTCGATGGGTACAGGCTCCGGGGGACGTGCC 

CCGTGGTCGCGCCGATCGAGGACGTCCACGACGTGGTGTTCACGGACTCGCT 

GAAGGCCGCCCACTACCTGGCGTCACGGGTCGAGGTGAACGTGGGTCCGCTG 

TGATCGGGGAAAATCATAAGTAGGACGACGTCCGGGACGGCTTTGGGTCGGGG 

CCGTGGGGTAGCCTGGTCTATCCTTCCGGCTTTGGGGGCCGGAGACCCCGGTT 

CAAATCCGGGCGGCCCCACCAATTCTGAGAATCGTTACGAATATTATAACGATT 

TGGGATTTAAGAATTGATTGAGCGAACGAGGTTACCGACGTAGCTCGGGTAGC 

CGCAGTATCCTCGTGGCTCTGGTGAGATCCTTGATCCTCCACTCGGACTCCCCT 

AGTACACTCCGCTGAGCTTCACGCCAGCGGTACGTCAGCCTCGCCCTCCAGGA 

GTCCATGCGCTGCGCGTCCGTGTGGTACTCGTCGTCCTCGCTCATGAGTATCG 

GACGCTCGGGTTCCTCTGTCGGATCTACACCGGCCCATTCCGCCAGCTCTCGG 

AGTGCTTCCAGTCCTCGCTCGGTAATGGGGAACTCGATGGTTTCCTCCGGTTTC 

TCGACCCTCAGGCGGGGCTCGTCCGGCGTTTCTTCGAGCCAGGGCTCGCCGG 

GACACACATCCGCCCAGCGCATCCTCACTAGGTCCATCACG CTGAT TCCCGATT 

CGGCGATGATGCGGAACGGCGCCCACCAGGATGCGTCCTTGTTTTCTTTTGCC 

CACTCCTCGATCAAATCTACCAGCTCTAAAATTTCACGAGCGTCCTGCTCGGTC 

ATCTCGGGCGATGCAGGCGATCCGTACGCCTTCACGGTCAGGACGAGCAGTG 

GGTCCCTACCAACGGCTCGTAGGGCTTTAGTGAGCGCGTACCAGCACAGTCTA 

CCCATTTCATGGTCCAACTCCATGTTACGGACTGACTCCACCAGCAAGTTACGG 

AGTTCGCGTGCTACCTCTAAAATCTCCTCGTCTGGGGCCTTCTCGAGCCACTCT 

TCCGGCTCCTCGTCCTCCAGGATCCTCCGGAGGAACTCATCCAGCCTCCGTAA 

AGCGAAGCGGTATGAGTGCCGGGTGTTTTCGTTGCGTACGTCCAGCAGATCCG 

CTAGCTTCTCCAAGGCCACGGGGGGCTCCCCCTACGTGAAAGTTTTACGTGGC 

GTCCGGATGGGCCCCGGCTCCCAGCCGTGGCGCCGTCACGCCATCAGCACAT 

TAGCCGTTGTGCTATATTAGTTATGTTGAACACCGAGAACCCGACATAACCGAA 

GGGGTATCGCGACGTGTCGGAGCTGAACGTAGTGGAGCTGTTCCACGGTGACC 

TGTACTCCATCGCGTACCGGGCGGAGCTGGACAAGTTCCTACCGATGATCGGA 

AGGGCCCGCATCACCCCGGCAGAGCTGACGCTCGCGGGACTGCTGGAGTTAG 

GGTATGAGGTGGAAGTTACTACGTTGGAGGGGAAATCACTACCCGGTCGACGA 

AGGATCGAATTGGCGGACGAGGTGAAAGGGGTTGTGACCGGACGATACGTGG 

AGGAGCTCCTAGACTCGGACCGCGTGCATCACCTCAGGCTTTCCGCTAGGTGT 

CTCGGGGCGGAGGTCAAGATACGCTACTCATCCGACTGGAAGGTGGAAATAGG 
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AGGCTACGAGGTGGACCCTTCGAAGCTCCACAAGAACCGAGCGTTGGTGAAGC 
TGCTGGAGTTCGTGTCGACGCGTGAGCCGTCCTTCACGGATCTCGTGGTGGAC 
CTAGGGGCGGCTCCCGGAGGCTGGTCGTCCTTCGCGGCGCAGATGGCGGAGA 
ACGTGGTCGCCGTCGACCCCGCGAGGTTGGAGGATCGCGTGAGGGAGCTGGA 
5 GAACGTGCACCATCTGCGTATCACGGCTCACGAGTTCGTCCTCCCCGAGATGA 
TCGGGGTCGGATTCCCCGGGGAGAAGGTGACGCTGCTCTCGGACGTCTACTCC 
GGGAACCCCGAGGACGACCTGTATGCGGTCCTTCGACTGCTGGAGCGTCTCGA 
GAACGACGTCGTGTGGGGTTTCGTGAAGGTGGCACCGGCGGAGGACGATGTG 
TTGGAATGGTTCATGGAGGAAATCGAAGAGGCGGGGTTCGCGGTGGAGAACGT 

1 0 CAATCTCGAGTCGGCGAGCTCGAACGAGACGTTCGTTTACTTCCGAGAGTGAC 
CGTGGTCTCGTGACGGTAGGGTGGGGAGCACACACAAAGTATCCTCAGCGTCT 
CCGAGCCGTCGTTCTCGACCCAATGTACCGAACCGCGGGGGATCTCCACGCAG 
TCCTCCGGATGGACCTCCAAGGATCTCGACCCGACGTGTACGATGCCCCGGCC 
CTCCAGGACCCAGTACACCTCGTCGAAGTCGAGGTGGTAGTGCGGTACCGTGG 

1 5 ACTCTCCGGGCGGAATCTCCGCGACGGCCAGGCTCACGGTGTTAACGCGGGA 
GAACTCCGGGCGCACGACCTCGTAGATCAGCGAGCCGTCAAGGGTCACGTAG 
GGCACGGAGTCGCGCGGACTGCGTTTCAAGACCCGGTACTCCCCGTGAAGTTA 
GTGGCGAACGTCGGATGGGAGGCCGCGTGCACGTGGACGTACGTTCCCAACA 
CGTTCGGGAGGTCTTTGGGCCGAAACCCCTCCCGTCCGCGCCAACCTTGACCC 

20 CGGATTATCCGGTACGCGCTCTCGAGACCCTCGGGCCTCACGAGGCGTGAGTA 
ATGAAACTCGTGGCCCTTGAACGTCTCCCCCTTACGCGTTACCGGGGTGTCGT 
CCACGGCGCGGGCGACCGTGTAGCTGAGGCCTTGAACCCTATCCGTCATTTCG 
ACCGCTACGTCGAAGACACCCACCCACCTGTACCTGTCCTCGTTCCACCTGAG 
CTCCCTACACAGGTACATGAAGCCGCCGCATTCCGCATATATCGGGGCGCCCG 

25 ACTCCGCCAACTCTCGGATGGAGTTACGCGTACTCTCGGCATCTTCCAGCTGAC 
GTGCGAACAGCTCCGGGTAGCCGCCCCCGATGTAAAGCGCATCCGCGTCGGG 
TGGAACGTCCTCGTCGCGCACGGGGCTGAACTCCAGGAGCTTCGCGCCGTTCT 
CCTCGAGTGCCTCCAGGTTCTCCGGGTAGTAGAAGTTGAAAGCCTCATCCTTAG 
CCACGGCGATGCGGCATTTGGTCGGGTTCACTTCCCAGGGACGCTCCCCGGG 

30 CCCCAGCGGACCGGCGGCCTCCGCCACGTCGATGAGCGCGTCCAGGTCCACA 
TGCTCGGAGATCACCTCGGCCACTGTGCGGAGACGTTCCCTCATCTCCTCGAG 
GCGTTCGGGGGTCGGCACCAGACCCAAATGCCGGTATTCCACCTTGAGCCTGC 
GGTCCCTAGGGACGTAACCCAGGACCTTGACGTCGGTGTACTTAACCAGGGCG 
CGTCGCACCTTGTGGTAGTGAACCTCGGACCTGATGCGGTTCAGTATCACACC 

35 GGCTATGTTCGCTCCTTCCAGTTCCGCGTAGCCCTTCACCAACGCCGCCACACT 
CTTGGTGAGACTCCGGGCGTCGACGATCAACACTACGGGTGCGTTGAGGACCT 
CGGAGACGTGATACGTGCTCCCCCTCACACCGACGGCGCCGATACCCTCGTAA 
AGCCCTCGAACTCCCTCCACGACGGCGAGATCGGCGCCCTCACATCGGTGCTC 
GAAGAGCCATCTGACGTGCTTCTCGCGGAAGAGGAACGTGTCGAGGTTACCGC 

40 ACGGTCGCCCGGAAGCCAACCAGTGGTACGACGGATCGATGTAGTCGGGGCC 
CACCTTGAACGGTTGTACCTCGTAGCCGTCGGCTCGTAGCGCCTGAATTATGCC 
GGCGGTGATCATAGTCTTACCGCAGGCGCTGGACGAGCCCGCGAGTACTATCC 
GGGGTATCGGCAACAGGGCACCCCTGTTTCCGTGTATCATAAAATTTGATATAC 
AGGACTTCCACGCCGACCGCTCGGGGGAAAAGCTTCACGGCCATGCGATGCA 

45 GGAGATGCGGTTCCTCCAACTTGGAGGAGCGTGACGAAGGCGACTACGTCGTC 
GTTAAGTGCCGCGAGTGTGGTCACGTCATCGTCCGCAGGAAGGTAGGGTCGGC 
AGGTCTGACCACCGAGACACTGGGTATCGCCGTGGCCGCAGCAGTGACCGCG 
ACGGCGATCGCCTCGACGCTCGTGTAAGAGGTTAGGGAAGACGGAAATTAGGG 
TCATCGGAAGGCCCGCACGGCCCCTCGCTCGTTGGATGTCCCGGCCCGGTAC 

50 GCAACGGCGCCCATCCCGGGAGGGGACACCTCCCAAGTCGCGCCGCCACTGG 
GAAGTTGTGTGGCCGGGGCGGGGAAATCCGATACCAACGCCCCGACTCCGTAT 
TTATTTCATGAGGTGCTTGGCGTACTTCAGGAGCGACGGTTTCCTGCTGATCAC 
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CTTCTTGGCCACCTTCACGACTTCCTCTCCCTTCACTAACCTGAGGATATCCTCA 

CGGTCCAGCGCCTCCGCCAATGCGTTGAGCTCCTCGTTACTCATTTCGGAGAAT 

ATCTTAGACGCCTTCAGGGCGTATTTGAACGTCTTACCGAACTCTTCCTCCCAC 

CGGTCTTGGTACCGTTTCAGGAAGGAGGCGGACGTGTCGTCCTCTTCGATCGC 

CTCGGCCGCCACCTCGCCCGCGATCCGACCGCAAACCAGGGAAGTATGAAGA 

CCACCGCCGGTTAACGGGTTGACCTGGCGGGCCGCATCACCCACGAGGAGGA 

TCCCGTCACCGTACGTCCGCTCGACGGGCCCGCACACCGGCACACCACCCAC 

GTTCACTTCCACGGGGACGGCGTCCGCCACCGCTTCCGAGATCAGCTCGTGAT 

CCTCCAAGGCACGGTTCAGTACCTTCAGCGCATCCCCGGGTTCGGATTCGGAC 

CCTCGGATACCTAATCCCACGTTCGCCCGACCTTCGCCCTTCGGGAAGATCCA 

GAAGTACCCTCCCGGGAAGAACTCGGCGTCGACGAAGAAGTGCGTGGCGTCCT 

CCTCCACATCAACGCCCACCATCTCATATTGCGCGCAGGTACACATCTCTACGG 

GTTTGAGCGATGGAACCAGTCCGGCGGTTCTTCCTATGCGTGATTCGATTCCGT 

CTGCGGCGATGACGATGCGGGCTCGGACCTCGTGCACTCCATCCTCGCCCTCG 

TACTCGACCCCGACCACCCGACCCTCATCTAACAACGCCCGTCGAGCATGCGC 

CAACAACTCGACCTCCGCACCAGCCTCCACCGCCCGAACAACCAACCACTTATC 

AAACACACGACGCTCCAACACGTACCCGTCACCGGGGACCTCGAACTCCTTCC 

CGTTGGGAGCGTAGATGAGGGCGCGCGAGATCTCGGTAGCGATCCACTCATCC 

TGGGGCTCGATGCCAGCGTGTTCGAGCCCGTGTGCACTTATTCCTTCGGCGCA 

CTGTTTGGGGACGCCGATCTCGGCCTTACGCTCGAGTATCAGGACATCACAAC 

CGGCCTCCGCCGCGGCCCACGCCGCCACCGAACCCGCCGGACCCGCACCGA 

CCACCACCACATCGAACTCCATAGCCTCACTCCCCCTCGTTCTCGATGGCGCCC 

GTCGGGCAAACCTTGGCGCAAATACCACAGTCATCGCACTCAGGACCGAACTC 

GGGCTTTCCACCGGAAATCGTCAGCGCGTCCTTGGGGCAGACCGCAGCGCAC 

GCGGCGCACCCGAGACAGCGTTCGACCATGACTTTCAACTCCGATCACCTCCC 

TCATCCAGAAACTCGATCACATCGAGACGCTCACATTCCGCTTCAACCTCAACA 

AGCTCGGCGAGACTGGGGCGAGTCCGTCCAGCATCTCCAGATATTAATTCTTTC 

ACGTACAGTCCCGGGTCGCAGAGGAACTCGATGACGGCTCGATCTCCGTCGTA 

CTCGATCAGCTTGGCCTCGTGAACTCTTTTCCTCCTAACTTTGTCCGCCCTCCT 

GTGGAGCACGCGCCTCGGTGTCCTCTGCTCTATCACACTCCTCTCCAGCCCCTT 

CAGGACTTCTCTCAGCTTGTCCTCCGGAACTGG TTTTC CGAACTTCACCCACGC 

TCGGTACCTCTTCCGGGATCGCTCGGAGAGGTCTTTTACCTTCCCGACGTCTTC 

GGGATCCCCGTACTCCAGTCCCACCACCTGTACGTCGTCGCCCACCTTCCGGT 

TGATCTCTCCTTCGATCTCCTTAAGGTCGACATTCCGGCGCTTAGGGTACAGGA 

GTTCCATCACGAAAGGTCTACCGTTTCCGAGCATTCTCACGTCGATGTCCTCGC 

GACCCGCGGCGTGGAACTTGTGCGACTCCGCCAGGAAGGCGTCCTTCAGCAC 

CATCCCAATGAGTTCCTCCACGGACTCCGTGTACAGCTTACCGGTGAAATCGCA 

GTTCGGACATCCCGCCCCCCGGCACCGCGGGCAGGGCCACTTCGTCTGCGGG 

ATCCCCCTCCTCAACTTAAGGTAGCGCCCTCGCACGTAGATGGGGCGTACGTG 

GACTTCGAACTTCGGATCCTCCAAGGAGGGCCGGAAATCGAACACCACCTCGA 

TATCCGGGTTCCTCGGATCCGCGCGCACGTCCAGCAGGTGTTCCACCCTCTTA 

CCGACCTCCCTGTTGAACTCGCGTTTGATGGGTTCACCCTCGACGCCGAGCGT 

CTCCCAGAGCTCCTTCTCGGCTTTCCGTATCTCCTCCGGCCATCTGGATCCCAC 

CACG AACCCCCG AAACTCAAGGTCCTTCAACTCACACGCGACTACCTCG G CG A 

ACTCGTCCACTTTGTCCAGCACTCCACGGCATACACCACAGGGTTCGGGCTCG 

GGAGGGTCGTCGAGTACCGCTGCGGCCTCCTCCAGCCCGGATCGGGCGAGCA 

GCTCGAGTGTCTCCTCCTCCCCTTCCAAGTGTGCTCGCATTCCTAGGTACAGCT 

TAATGGCTCGACCCCGCTCCCTGTTCTCGAGCCCTGTCAACCCGTAACCGAAG 

GCCCGGCCCAGGCAGGAATCGCACGGATTGAACCGTTTCAGCGCCTCTCGTAG 

CCGATCGATCACGGCGGATCACCACCCGTGAGTCGCTCCGAGAGACGTTGACA 

TCGACGGATCGGTGACGACGGCTAAGACTTGCACCCGAGTACAACGGCAGCGT 

AAAGCGTCCGAGCGGTTTCATGCACGCCACGGGTTAGGAGCTCCTGGGTGGAT 
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CATTCCCGCCTTCTTCCGTCGTGGGTTGCCCTACCGTTGTCGATGCGATAACGC 

GACTATCACGCTCGCACAAAAAGTCAAAGCGCACTCAGGTGGGAAGACAGCAC 

ACTAATCCGCCACCGACTCGGGAGTCCTGAATCCAAGTCGACCTTACGTAAGTG 

CGTTAAACCCCACCGAAGTCCGCCGCTGCCCCCGCGACACCATGAACGGCAAC 

GGTTTAACCCGCGGTGCGATCGTAAGGCGGGGGTTCGGGAGCATGCCCAGAA 

TAGTCTCCGTGAAGGCCAGGGAAGTGTTAGACTCACGCGGAGAACCCACGGTG 

GAAGTGGAGGTGGAACTCGAAGACGGTACCGTCGGTCGGGCCATGGTCCCAT 

CCGGAGCTTCCACGGGCACGTACGAAGCGCTGGAGCTGAGGGACGGCGACGA 

TCGTTACGGAGGTAAGGGAGTACGCCGTGCCGTCAGGAACGTGGAGGAGATCA 

TCGCCCCGGAGATCGAGGGACTCGACGCGACGGCCCAACCTGACATCGACCG 

CACGATGATCGAGCTCGACGGCACCGAGAACAAGTCTCACCTCGGAGCGAACG 

CGATCCTGGGAGTCTCGCTGGCGGTCGCCCGGGCGGCGGCCAAGTCGCTGGG 

GATACCGTTGTACCGATACCTAGGTGGTCCGACGGCGCGCCGACTGCCCGTGC 

CGTTCATGAACGTGATCAACGGCGGCGAGCACGCGGGTAACGAACTCGACTTC 

CAGGAGCACATGATCGTCCCGCACGGCTTCGAGTCGTTCTCCGAGGCTCTTCG 

AGCCGGTGTGGAGACGTACCACGTCCTCGGGGAGCTACTGGAGGAGGAGTAC 

GGACCTATCGCCACGAACGTGGGTGACGAGGGCGGTTACGCTCCACCGATGAA 

GGATACGGTGGAACCACTGGACGTCCTCGTGGAGGCCATCGAGGAGGCCGGA 

TACGCACCCGGCAAGGAGATCGCGTTGGCCCTGGACGCAGCCGCGAGCGAGT 

TCTACGACGAGGACTCGGGGACGTACAGGGCGTACGGTCAGAAGTATACCCGC 

GACGAGCTGATCGACGTGTACAAGGATCTGGTAAGCCAGTACCCGATCGTTTC 

CATAGAGGACCCGCTGCACGAGGAGGACTTCCGGGGCTTCGCCAAGATCACC 

GAGGAGCTAGGCGATAAGGTCCAAATCGTGGGTGACGACCTGTTCGTGACGAA 

CCCGGACCGCCTGCGGAAGGGGATCGAAATGGGGGCGGCGAACGCCCTGCTC 

CTGAAGGTGAACCAGATCGGAACCCTGACGGAGGCCGTGGAGGCGGGTGAGC 

TCGCGCTTCAACACGGGTACGGTGTGATGGTGAGCCACCGGAGCGGCGACAC 

CGAGGACCCGTTCATCGCCGACCTGGCCGTGGCCCTAGGGTGCGGACAGATC 

AAGACCGGAGCGCCCGCCCGTAGCTCTAGGACGGCCAAGTACAACCGCCTGC 

TCCGGATCGAGGAAGACTTAGCCGGGGCGGCGGAGTTCGGACCCCGGAACGA 

CTTCTTCCTCCCCTAACTCTCACTCTCCGGTATCCACACCTTCGACACCACTTCT 

CGAGCCATCTTAGACCAGCTCAGGAAATACACGGTCCACAGAACGGGCGTAGC 

CGTCGCTATAGGGAACGTAACCCACCACAGTCCCGGAGATGCTGCCGAACCAG 

CGAAGAACACGGACAACAGCGCGAATACTACCGAGAAAAGGATCACCCTATCTT 

CCCTAATCGTCGCTCGTAGTGCCATACACCACCGTACGGCGCCCCTCGGATCG 

ACCCAACGTAGCGTCTTCACCAGGGGTACCAGGGAAACCATGGCGATCACGAG 

TTCGATTACCGCCGTAAGGTGCGCGGAGGGTGGTAGCGACTTGCGAAGCATCG 

CGGTCTCCGCCAAGCTACCGTGAAGGCAGGTGCCCAACCCCGAGAATATCGAG 

ACCATCGCCACTAGGCTGAAAAACGCGCGAACTCCGTGAAGCTCCACGGTCTT 

CACGCGGTTGTTCAACAGGAACGACAGTACCGACGTCGCCAAGATCCAAGGCG 

CAGCCGTGAAGAGGAAAACACCCAGGGCCTTCGGTCCCCAATACTTCAACACG 

CCCCTAACGACCGCTAGAAACACCAGGAGTGCCGACACTATCGGCCCTGTACG 

CAGAATTTTGTTGAAGCTGGACGCCAAGCTTTGCCCTTTGGCGGCCTCTTCGGC 

CGCGATCACGGTATCCACGGGGTCCTCGCGCAGGGACCl I l l iGCGGCCTTAA 

CCGGCAGGGAGGCCACGCACAGGAACCAGTACATCCACCTAGGCGCCCACCC 

GTCCTCGCGGCCCAGCTCCACGGAATCTCCCGGCCACACGGCCTTCACGGAC 

CCCTGCGCTTCGTGCAGGACCGGTGACCTACCGAGCTCCACCATTTTGCATAG 

TACAGTCGCCACACGGTCGGCGCCCGCCCTGGCGTACGTCTCTTTGTCGACCT 

CCGACGCGCGCCGTTCCTCGAGCAGTCGTTGTAGATCACGCATGAGCCGCTTC 

GAGTGGAAAGGTAGCTCCACGTGTCCGCTCCGAGTGAGGATAATCATCTTACGT 

CTTCGTCTCTTGAACTCGAAGTCCACACTAATTCCAGTGATCTCATCCACGGGA 

ACTTCCGTGACGTCCTTACCACGGATTATCAACACCCTATCCTCTCCTACGACG 

ACCAGTTTCTCCCTCTTCAGAACCCGTAGTAGGTACAGTAGAGGCAGCAGAAGG 
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GGTGCAACTACTATCGGGATCGCTATCGCTCCAACCACCATCGGGTAGTGTTTT 

TCCACTATTACCTTTATCCCGACCGCGGCGACTAGTCCGACGATTACGAGGTTA 

AGTGTCGCGACTATGAGGAATCCGGTACGCTGATACAGCCGGGGGTCTATAGA 

CGCGGGGTTCCACCCCCTCTTACCCCCGGTCATTCGGGGACCGGGGTGGGGT 

ACTCCCCCGTGAGGCAACCCACGCACAGCTCCCGTTTCTTCAATCTGATCGACT 

CGACGAGACCTTCTAGAGACAGGTAAGCCAGCGAGTCTGCCGAGATTTTCTCA 

CAGATCTCTGGAACATCGAGGTCTGCGGCTATTAGCTCCTCCTTCGTGGCCATG 

TCGATCCCGTAGTAACAAGGGGACACCACGGGAGGTGACGCGATCCTCATGTG 

AACCTCACGGGCCCCGGCATCCCGCAGCATTTCCACTATTTGTCGAGAGGTGTT 

TCCACGTACGATGCTGTCGTCCACTACTGCCAGCGAGCACCCTTTGATCACCTC 

CCGGATGGGGTTCAGCTTTACCCGGATGCTCCGTACGCGCTCCTCCTGCTCCG 

GCATGATGAACGTCCTACCCACGTACCGATTTTTGATCAGTCCCTCTTCCATAG 

GGACCCCCAACGACTCCGCGTATCCCAGCGCCGCCGTCCGACCCGAATCCGG 

GACGGGAACCACCAGATCGCACTCGACCGGGGCCTCCTCGGCGAGTCGCTTA 

CCCATGCACTTCCGACATTCGTACACGCACCTGCCTTCGATGATGGAATCCGGC 

CGTGCGAAGTACACGAACTCGAACATACAGACGGCCTTGCGTTCCCTTCTCACG 

ACTTTACTTTCGACGTCGCCCTCCCGAATCCAAACTACCTCGCCACGTTCCAGC 

TCGCGGCGTTCCTCCACACCTAACACGTCCAGACCTACCGTCTCGGAGGAAAC 

GAAGAAGCCACGTTCGTCCCATCCCAGGCACAGTGGTCGGAATCCCCAGGGAT 

CTCGGACCGCGATTAGGTCACCGTGACTCGTTATCACGGTCAGGGAGTACGAG 

CCTACCAACCGTTCCATAACGTCCTCGAACGCCTCGAACATATCGTCGGTCTCG 

GTGAGAGCGACCGCGAGCAGTCGGGCGATGACCTCCGAATCAGTCTCCGAAAC 

GAAAGCATGTCCGTCGGAAACGAGCTCCCGCCTTAGCTCTTCGGAGTTCACGA 

TGTCTCCGTTGTGGGCCAAAGCCAGCTCGCCCTTCGAGTACCCCACTTTGAAC 

GGTTGGGCGTTGACGAGCTCGGAAGCGCCAGTCGTCGAGTACCTGACGTGGC 

CGATACCCACTGGACCCGAGAGCTTCCGCAGGTCGGGCCGATCGAAGACTTCG 

GTCACTAGGCCCATGCCCTTCTTCCCGACCAGTCGGAGTCCATCGTACACGCA 

GATTCCGGCCGACTCTTGGCCCCTGTGCTGGTTCGCATGGAGGATGAGGTAAT 

TATAAACGCCCGCCTCGTTTTCCTTAAGCAGGTAACAGCCGGAAACCCCGCACA 

ACCACTACACCCCCGGGCGGTACCCTACATGGGCACGGTTCTGACCGTAGCGG 

TCCTTCTGTGGTCGCTCATATCGTACCCGGTCAACGCGGTCGAGCCGGTAGAG 

TACTCCACCCACGGAACCGAATCCCCCTTGGACAAAGGGCATTACGCGGATCA 

CCGATTCGATCGCGAGCTCCGAGAACAGCCTACACTAACCCGACCGGAGTACC 

GCGCCGATCGAACTGACACCGGGGAAGTCGGAAGGGAATCCAAAGAGAAACTA 

GACGGCAAGCGTGGCAAGAACCGCGGCGGGCGTCAGCACGGCGGAGGATCT 

GCTGACGGGCGAGCGTCGGTACGGAACGCCAAGTGGATCGGTGCCGGAGTGA 

CTCTAAGCCTGTCGTTATTGGGGGCCCTGATCATGTGGGAGAGCTCACGGGCT 

ACGTCTCGCCGAAGAACTTCTTGAGTGACACGCTGTGGTCGCTTCCGAACAGC 

GTCTTCGCTTCTTCCTCCAGCAGCTCCACCTCCGAGGCGATCGTCCTCCATTCC 

TCGTCGTGCGTGCCGAACTCCTCCACCAGTCGCTTAGCAGGTTCCAGGTACTTC 

GTCGCCGTCGCCGGGTAGATGGTTAACAGTACGTCACCGCCGCACCGCGGGC 

ACTTGCCGCTGAGCGGGGGTACGTTGAACTTCGCATTGCAGCGTGAGCAGCGG 

AACTTCTGACGCCCGAACTTCCGCAGGTTTCCTTTGATATCAGGCAAGAAGTGG 

GAGTCGAGGACTATCTTCGCAACGTCGGACTCGTCCACGGCTCGGATCCTCCT 

GGCGAGGTCGAGCTGCTCCTCGAGCTTCTCCTCCATCTTCTCCAGCCTGGAGT 

ACCGCGTCACGGTAGGTCCGAGGTCTATCGCCTCGGTATCGTGGGTGAACTGG 

AGCCCCCGGGGTAAGTCGAGTCTGTCCTCAAGTCGCTCTATGAGCTCTTCCGC 

CTCTCCCGCGTCGGCGTATTCCAAGGCCTTCCTGTACAGCTCCAGCGGGTAGT 

CGCCGCAGACATCCATGTTCCAGACTTCATCGTCGATCTCGTACGGGTCCACCA 

CCGCGGTGAGCACCAGCGGGGCGTCCATCAGGCCCCCGCGTTTGTCAGGTAG 

GTACAGGCGGCTGAAGTTCAGGAGGACGTCGAGTAACAGCATGAAGGCGTCCT 

CGTCACCGTCGCAGTTCCTGCGTCGGGCCGCGTTGATTATGGGGTGGTTGTAC 
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CAGCAGTTAATGTCCGCGATTCCGACTACGCGCCCCACCACGCCGCATGAGGT 

ATGCGGCGCTAAAGTGACGATTAAGTGTCCGATCAGATCCTCCGGCTTCTCCAC 

GCCGTACACGGGCTCGAGTCCGTAATATTTCCGCAGGAGATCATCCAGGTACT 

GGCAGACCCGGACGGCCCACTCCGCGGCCTTCCTCGGTAGCACCACGTCCTG 

CGGGTAGAGCTCCACCACCTGATCCTCCGAGACCACGGGATCGCCGTTGATGT 

CCCGCTCGAACCCCAGGAGTCTGGCCTTGAACGGCGTTAACCCTACCTCCTTC 

AGCCTCACGTGCGTCAGCGGGCAGTCGTTACAATCGAAGCGTAGGGTACCATC 

CTTGAATACGAAGAGGTCCCTCTTAGCCCTCAGGATACCTTTCTGCAACGGTTC 

GGGCATTTTCAGCCTGCTGGTCATTCCTTTTACTCCTTTGAGCGTATCGGTAGTA 

CCGACTTCCTCCTCCGCGCGTCGGACCAGCTCCCTAACCGGCAGCGAGGAATA 

CGGGTCGTCGTTCCGCTCGATGTCGGCGCGGACGACGGGATCGGGCTCCTCG 

CAGTCGCACTCGTCAGCTGGCTCATCACACCGGTTACAGTACTGCACGGTTTCC 

GTACCGCAGAACGGACACACCCGGTACGGTACCAGCCGGTCGCACTCCGGGC 

AGATCCGGTAGCAGACCTCGACGCGATCCGTGTCCTCCGATTCCCCTCGATGG 

AACTTCATGATATCTCGCTGATTACCGCCGGCTATGCCGATAGGGAACAGTACG 

TGCGGCGGTGGACTCATCTTCCTCTCACGTGCCTTCTCCGGTCTCCCCATCCG 

GGCTCCTATTCTCGTCGGCGCCTTCTCACGGATCGGGAACCCGGCTAGCTTGG 

ACACGTACCGGCACGTCTCGTCCCGTATCACGAGGTAATCCAGCAAGTAGTCC 

AGATCCTCGTCCTGCTCGCGGAACTCTCCGCTCTCGGGGTCGTACCCGAGCTG 

GGCCAACAGCGCCGACGCCCAGGGTTCCTCCACCACGATCGTGTCGTCTTCGA 

GCCTGTGGGGGACGAGCAGATCCTCCAATATACGCTTGATCTCTCCGTCGTTCT 

CGAACTCGACTCGTAGGTTCCCCCATTCCGACCCGGCGACCTCGAGTGCCTCT 

CGGAGCTCGTCTACGTCCTTCGGTTTCACGTCGTGCCATAGGAACGTGTACTTC 

GGGTGGAACGGAACCCCGTACTCGCGCGACAGTTCGATGGCCTCCTCCACGCT 

CATACGCTCCGGGGAGCTGAGGCGCGGTATCACTTCCTTTCTCACTAATTCGAC 

GATGGAACGGGCCACCTTCACGGGACCGTTCAGGAAGCCGTCGAGGTTGTTCC 

CGTTCCCGGACAGCCTGCTCGCTTCCTTCACCAATCGCTTCAATGGAACATCCT 

TCAGCTTCTCGAAGACGTCGTTCGGGAGGTTCTTCCTGAGGCCTATCACCTTGA 

CAACGTCCGGTACTTCCTTCACCCACCACTCCGGGCAGTACGCCGGAGGGACG 

AGCGGATGGTTGTTCTCTATGAACTCACCCACCGCGACCAACATCTCGCCTAGG 

TCCAGTATCTCCTCGATCTCATCCTTCTCGACGAGTTCCTTCGCCTCTCTCGGAT 

CGTCTAGACGTACGACCGAACCGTCTCGGAGCTTTACCACCGGAGGCTCTATC 

TCGGTCACCGGCAGCACGCAAGCCGCCTTGCCCGGCCGCTCCACCTTCAGCT 

GTGTACCTATGACTATGAAGCCCTTTGTAACGTACATCAACGACGGGTGGACTC 

CGACGGCCGCGAAACCGGTATTCCTAGCCCGACCGTATCGGAGCCGGAAACCT 

CCTTTAGCTGACGGGTGAGAAAGTAGCGGCCTCCCCGCTACGAGCTCGCCCAT 

GTACTTGTCGTTGGGTTTGATCTTGGTCTTTTCCTCCTCCCCTTCCTCTTCGTCG 

TCGGATCCCTTGTTCACGAGCTTTTCCAGGAACTCCCATCCGTCAATTCCATACT 

TCTCGACGCGTTTGATCAGCTTCGGAGCCTTCTGACAGATACCCTCACAGATAA 

CCAGAAGGGCGCCTCCGCGGAGTTGGTTAGGGAGATGTGGGATGTCACGGTG 

ACCTTGTACCTCCACCTCCTCCGTGGGTTCTCCGTCGATCTCGATCGGGATGTT 

CTTCGCGACTAACTCGACCTCTTCCTCCGAAGGATTGTACTGGAACGACCCTAC 

CTTATCCAGATACGTCACGACTTCTTCCACGTATCGACCTACAAGGTCGTGATC 

GAAGTCGTCCGGGTTGAACCTCGGTAGGCCGGCTACTTGACGAGCATAATCGG 

CGAGGAGTGCAGAAAGAGCCGCCGCCGTACCACCTGCGGCTCGGATCGGTCC 

GGCGTATTTGACGGCTAAGTAACAGTTCTCAGGGTCGACTTCTTTCCCACACTC 

CGTGCACACGAGCTTCGGCTCCTCATGCGGGGGTTCCGACTCGTCGACGACCC 

TGTGGCCCGTACCCCGCTCACGGATCTCGACGGCCGCGATGCCTTCCAGTGG 

GGCCGATACCACGGCTTCCGTCAGCACCGCCAGGCCTATTCTAACCGCGTAAT 

CTATCCTCTTGTGCAGCGGTAAGTCGCCTTTGACCTTCAGCTCTCCCTTAATTAC 

CTCCTCTACGATACGAAACGTGGCTTCCTCACGGTCCCCGAGCTCTTCCTCCAA 

CTCCTCCAGTCGATCCGCTACGTTTTCGACCTGGAGCAGACCCTCCACTCGCTC 
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ACCGATCGACGTGGCCAGCATCACCTCGGGTTCCGGTTTCGGATCTTCCCTAC 
GCTGTCTGGCCTTCGTAGCGACGTCGACGAAGCGGGAAGAGACCTCTTCCAGC 
GTCTCCCGATACCTGTCCAACTCCTCACGCGCTCTGTTCACAACGGGACGTCCC 
CTTCAGCGGTTTTCCTCCCGCCAGCTACGACCCCGCCTCTCCAGCCT TAGAG G 
5 GACTCCCCCGATGTCCACGATTCTCTCGAACGTCTCCGAAGGTATCTCTTTTCG 
GGGTTCCGGCTCGTGCTCCTCCTTCCTTTTGTCTCGCTCTTTCTCGAGCGGAAG 
TTCCTGGATACGTCCTCCGGTATCGACCGGCAGCTCGAACTGGAACGTCTCAA 
CTCTAATCCATCCTCCACCGGGTAGCTTG ATCTC CTGGACGTTACGATTGGTGC 
GTCCCTCGCGCTCCAGCCGTTCGAGCTCCTTTTCCATCTCTTCACAAAGCCGCG 

1 0 CTATCTCTCGCTCCATCTCATGCATCGCCTCCTCCATCGAGCGATCGATCATCC 
TGAACAGCGTACGGAACAAGTGGTCGAACATCTCGAGATTCCCCCTACACGGG 
ACAGGCGGGATTCCCACACTCGGTGCAGAAGGGGCCTTCCCAACACCGGTTCG 
GGCACGGTACCTGGGCGGCGCTCGCGCACGCGCAACACGCGGCGCCGAAGG 
GGGTCAAGCCGACCTCCCGAGCTATTCTGAGGAGGCGCTCCTTGATATCGCCG 

1 5 GTACGCACGTACACCTGCTTCCTGCCTTTGGGTATCGGTCTGTTGGCTCTATTA 
ACTATTTCCGAGACGTCAAACCCGGATCGCTTCAGCCTGCTCAGTATACCCTCG 
TTCACCCGGAAACCTCCCACCACGACACCCCGAGCTCCGGCGTCGCGAGCCAT 
CCGGAAAAGTTCTTCCGCCTCTTCAAGGCCGACTATTCCCGGTAGTATCGGCCT 
GAAGAAGAGGTCAACGGTCAAACCGGCTTTCGAGAGCTCGGTGATCGTCTCTA 

20 ACCGCTCCTCGGGTCTAGGGGCTCGCGGCTCTAGCCTGGAAGCTTTCTCTCTG 
TCCGGTGTGAGAATCGTGACGAGACCGTTCAGCGGAAGCTCCAACCTCGCGAG 
TGACTCAGCCACCTCCCCGTCAATCGCGGACTTCGTGG AAAAC TGCGTGGGAT 
TACCTAACCACCGTGAGAACGTCCTCAGGTACTCGAGCGTTTTGTCCGCAAGCT 
CCGGGAGGAACGGATCCGTCACGCTACCCACCGCTATGAACGTCCCCTCACGA 

25 CCTGGTTCGAAACCCCGGTTGTATAGCAGGGCCAAGACCATGCCTTCCCCGGA 
GAGCCTGTAAGGGCGGGCGCGCTCGAATCTGAACCCCATCTCCGGTATGTAAC 
AGTAGGAACAGGCCCTGGGACACCCATGACCTGGGTGAACCGTGATCCCACAA 
GGCCTCGGACGTCGACGGGCGTGGGAATCTCGGCGGGCTTTCTCGATCTCTCT 
CCGGTCGAGACGTGACTCGAGCCTTTCGATCAACTCCCGTCTCATTTCATCGCG 

30 CCCCAAATCCATAG CATGGTACACCACGCTAACGTCG GTACCGTCAAGTACATC 
GAACCCAGGAGACTCCTCCGCATAACCCGCTTCTCGTGGCATCTTACGGCCGC 
CGCGGCCACGGCGACGTTGTAAGGGCATGCGGCCGCCGCACAGGCCGCACC 
GGCCAGTGTGATCTCCGGATATGGTGTTCCAGACGCGAAAGTCGCCATCACCG 
CGGTAGTGCTGCCGACGACCATCTCCCCCATGAACCCCACCAGGAAAGTGACC 

35 AGCGGAGACCCCGCGTAAGGCCTGATCGCGCTGGGGAGTTCGGAATGAGCTA 
TCAGCGTTCCAAGGACCATTAGGAGCACGATCGAAAGCAGTTCCTCCCAAGTCT 
TCCGAAGCACACGGATGAGTGCTCCGACCATTCGAGTCCATCGGGGAGTCGCG 
TACAATAATACGGCGACCCACAGCAGCATCCACGGTTGCACCCACTTCACGTCC 
AGGGCCTTGACTACTCCTATCCCGACGACCACCAGCCCGTAGACTATCATTCCC 

40 TTGATAGTGTCATTGCTGACCTTGATCCTGGCTTCCTCGCCCGCGACTCGTAGG 
TACCAGAGGAAACCGGAAGCTACGCCCAAAACTAAGAGCGGGCCCACGATACT 
GGGAGATGCGACCCACCAAACGGCCAGCAAGGAGGCAGTGGTCATAATCCCCA 
TGGTCGTCAGTAGGACCTTCGACACCCGGAGGTCGGCTGTCTCCGCTACAGCA 
TAAGGCAATACCAGCAGGCTCGGAGCGATGCAGAGGGCGACATCGAAGCTCAG 

45 CTTCTTAGGATCGATCCCTGAAACTCCCGAAGTGACGAGAATCGGTACACCGAA 
GGCCGCGAACACCCCGAACGGAGCGTGCCCCACGAGAGCCGCGGCCGCCGC 
GGTCGTCTTACTCAGTCCCGCTTCGACGAGGAGTGGACCTACTAGAGTAGCGG 
GCGTTCCGAAGCTTGCCACACTCTCGAAAGCTCCGGTAGCCACGACGCTTAGG 
CCCACCAAGCACGGGCCGCGCAGTTGGCAGGTCTCCTTCAGAATGTGCACGAT 

50 ATCCTCCAGCACGCCGTCTTCACG CATCA TCTCCACGAGCGTGAGGCTGGCCA 
ACACGACGGCCAAAATTTCAACACCTTTTAGCGCGGAGTCGACGACCCGAACG 
TAGGGTACCTGAACGGTGAACGGAGTGAATGTTGAGGCTATAAGGTAGAGGGC 
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TAAGGAAAGAGAAGACGCGCGGAATAGCCCCCAGCCGCGAAGTGCGGCTACG 

ATCAAAGCCGAGATTGATATCAGGGGGACAACCAGTGCGAGGGATGGCAACGG 

TAATCCCCCTTCTGACGACGATGGTGATTGGGGCTCAGGGTCTCGACGTCTGTA 

TAACCTCAGACGCTATCAACGGGAATACTTCCGATCTCGCATTCCTGAAGGAGT 

TCGCAGTCGCCTTACACGACAAAGCCCCTATCTATGGCCTCCGGATAGACAACG 

TTTACGTGAGCTACAGTTCCGCCAACGGCGTGGAGTACCTCTACGAGCTGAGT 

GACAATGAATTAAAGCTGCTGCAACAGTACCGGCGTATAGGAGAGGTACCGCG 

AGGATTCCGCGTCTGTTCCGAGCTAGGTTTGGACACGCTGATCTGGATCGCAG 

GTAGGGACGGGTCCTCGTACTACGAGCTTAAGAGGATCCTTCTGACCGAGAAC 

TCCACGGTAAGGCACGTCGTCTACGTGAACGTATCCCCGAACTACCTGGTAACC 

GATGACCCGAGCTTGCCCGGATACTTCAGCGTCAACTGTTACTGGAACGGGCC 

GGACAAGATCTGGTACCCCTACTACTACCTCAAGCTACTGGGTGTCGAGATCGT 

CAACGTGAAGGACGTCTACCCCACTTACAGCAGCACGATCCAACTCGTCTCGTT 

GGTGGATATACTCGCCGACGCCGCTCTGAAGGCACTCACTAAAGCCGTTAAAC 

ACGAGTTGGTCAGCCAGCAGCCGCCCGAAGTCAAAGCCGAAATCAGTCACCTG 

CTATCCGCCTTGGAAGGCCCGGAACCGCCATCGCCGTCGGCCCTAGAAGAGGT 

AATGCGAAAAGGTGGAGCGTCCGAAGAATTCATCGAAAGCGTCCTAGAAGGCT 

TGAGGAAGTACTGGAGCGGTAGCACAGGCATCGGAACCTCGCAGAGGTCCCCT 

GTAAATATTATATACACCGTCCTAGTGCTCACCCTGTGGGTACGGAGACGCCCC 

GGCGGTGTAGCCCGGTCAAGGGCCCGCGGGTGACCGCGGGCCCGCCGATAT 

CATGCGGGACTTTCGAGGCCCGTCCGGGCCGGAGACATCCCGCGACCCGGGT 

TCAAATCCCGGCCGGGGCACCAAACCGACAATCGTTATGGAAATAATAACGATC 

CTTGGATGATACTAGAGCGACTAGAGCGGGCTCAGTCCAAAACCTCGGCGTCT 

AGTTCTTCGGGGCTCATCTCCCTCTCTATCCTGCCGTCTCGAAGTAGGATCACT 

CGATCGGCCCAGCGGACTAAGGAGAGATCGTGAGTGACCATCACAATAGTATG 

GCCGGAGTCGTTAAGCTTCTCCAAGAGCTTCATAATGCGTTGAGAATTCTTCGT 

ATCGAGCTGCCCGGTGGGTTCGTCGGCCAAGATGACTTCTGGATCGTTCGCCA 

GCGCCCGAGCGATAGCTACACGCTGCTGCTCGCCACCACTCAACTGACTCGGA 

AACTTGTCGAAATGTTCCTCTTTAAGTCCCACTTTCCGCAGCAA ATCCT TAGCCC 

TCTCCTCATCCTCTTCTCCGGCTAGTGTCATGGGAAACATGACATTTTCTAACAC 

CGTAAGCGATTCGATTAGATTGTATTGTTGAAACACGAAACCAACGTATTTATTT 

CTAATTTCGGCGAGTTCCTCGTCACTCAGATTAGTCATATCCTTACCCGCAATTT 

CAACGCGACCTGACGTCGGTGTATCCAGAGCCCCCATAATGTGAAGTAGCGTT 

GATTTACCAGATCCCGAAGGCCCGACGATCATTAGGAATTCCCCAl I l l l lACC 

CCAAGACTCACCCCTTTGAGCGCTTCTACCTTCACCGACCCTGAATTGTAGACT 

TTCCGAACATTTTCCAGTCTTATTACGTAGTTCGACATTTGAACGCCCCCTACTC 

GTACCTGAGGGCCTCGACGGGGTCAACTTTAGCGGCTTTCCACGCCGGGTACA 

GACCCGAGACCACCCCTATCGCTAAAGCCAGAGCTAGTCCGAGCCCTAGTACC 

TCAGGCGTTATAAGTACAGACACCGTCTGATGCTTTATGTACGACAGGATGTGG 

ACCAGCAGTTGTGAGCCCAACATCCCGAGAACGCACCCTATGATCCCCCCCGC 

CAGGGACAATATTATCGACTCCAGTAGGAACAGCTTCATCACGTCTCTGTTCGT 

CGCTCCTATGGCCTTCATGACGCCTATTTCACGCTTTCTCTCAATCACTGACATG 

AGCATAGTATTGGCTACTCCGAGCGCTCCTACAACCCCAGCGATCCCGGTAAGT 

GCTATAGCCGCAAGTTCAACTGTTCTCAAATTATTCAACATCCCTTGAACAGCCT 

TACTAGTTGTGATGGCCTCAACACCGTTTATTCTTGACTCT ATTT CTTTCCTTACT 

CGCTTCGGGTCAGATGTTTGAACGAACACACAACTGATGCTTTTCCCTCGAATTT 

TATTGACGCTATCTAAAGTAGTAATCGCACACATGTTAGCAAGTTGCGACGATGT 

TTTGAACGCTCCAGATACCCTTAACTTTTGTCCAGATAAATCCACGGTCTCTCCT 

ACCTTAGGTCGTAATTTTCTCCATATAAGGCTCCCAAAGGCCATTTCACCATGTT 

TAGGGAGGTGGCCCTCTATGGGCTCTATTTTAGACCCCACTACGAGTTCATAGC 

CCCTATTTTCCACCGCCGCGATTAATATAGGTTGACGTTGCCGGCCCACTGTAA 

TCATCCTATTGTTAAACCAAACAGCTACCGTACGCTTTACTCCCGGTATCTTTCT 
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CACTTCATCCTCAATACTTTCATCGAGCACACTAGATAGTGGGTCGGGAGCAGC 

CTTTGATTTTACTATCAGTGAAGCCGATCCACTGATCGCCACCTTAACATCATGT 

TGTAATCCCTTCGCAATCGCTGAGATACCCACTACGGCAGCAACTCCGATAGCA 

ACTCCCAAGATCGTGAGTAGTGAGCGGACACTCCTCCGAGCTATGTTCCTAATC 

GCCACCTTTATTGTAATCAAGCGTCCGTTCCCCTTATATGGATTCTAATGACTTC 

TTAGGTGTTCCTCTCCTAACAGGCCTCCCGTATATTCTCTTTAT CTCT TCAGCCT 

TAACCGATTCACCCTCACGTTTTACCGTAGGACGGCCCTCAGGTTTTATCGCAT 

GTACCCTAAACAACATCCCATCAAGTTCGTATATCTCTCCAACCGTGAACTCTTC 

ATCCCTATCTACCTCAACTTTTTCAGAAATAGTGTATCCTGATGGAAGATTAATTG 

AAACTCCAATGCGGGCTGGAATATCCAACGATACTCCCCAAACCGATACAACAT 

CCTTGACCTTGGCTTTCTTCACGCTGTCCTCTTCATGTGTAGCTATATTCGTAAT 

CTCCACTCTTTCCCCCTCCACTTCGATCACATCACCAACTTCAATCTCTTCTAAC 

GGGTCCATTTCCACTTCTTTGCACTCTGACTCCTCGTACCTGCTGATAGTGACTT 

TAACCTTCTTGGGAGCGTAGAACACTAACCTCACGGGGTTTACGGTACCACAGC 

TCTCACACCGTGCGAGGACATTCGCTACGAACCTCGGTACACCTTTCTCATCAG 

GCCCTTTCCGATGTACTGTGGCGCGGACAACCTCCTGTGGAACTTCTTCGTCG 

GGAGAGCAGCCTTTACAGGGCGCGTATATTATCCTCCCCTCTACGTCCGACTCG 

GATAAGTCCTCTACCGTAGTTTCAGTATCCAGGGTGATCATCGACGAGTACCCC 

CGGGGGAATGCGAGATGGAGATCACCCTCAAGGCCCGAGGTCACGAAAACGT 

GACCGGCCGTCATCGGAGTACGTTCGAAGTCACGAAAGATCCCGAGATCGGGC 

CAACGGCTGACTGCATAATAGGTGTTCGCGCCGACACGGCATGCGCCGATCTG 

CCAGAAGATTTCAAGCTGATGTTACGGCGAGGAGCGCGAGTAGAAGTAATTCTG 

CGAGCCGGCGGTACGGAAGACAGGGTAGTCGGGGTCGGACATCCGAGGATGA 

CCCTACAAGACGGCAGGAGTATGGTGTTCCGGACGAGCGACTACATCGATGAT 

CGCACCGTACTGATAAGGTGCAACAAAGCGGCAAGGGACCTGAGTCGAGACCT 

GGTTCGGGCACTTAAGGACCCGGAGACCGTCCTGATGGTCGAGATGCGGGTAC 

TCGATGTTCGTTAGCGTTATCATAACAATTTCCGGTTGGCGGACCCGCCGGGAT 

TTGAACCCGGGACCACGGGGTTAGAAGCCCCGCGCTCTGTCCAGGCTGAGCT 

GCGGGCCCTCCTCCCAATCCGCCCTCTGAGGTGGTGGGTATAATAAGGTTGCG 

GAGGTCACCGTCGCTTCCTGCCACCCCGGAACTCCGGGACGAACAACCTATAC 

TTGTCCCGGGTCTCTCCTTTGAGCTCCGCCAGAACGCGCTCTTTGATCATGTCT 

CGGGGGTGCATGCGGAGGCCCTTAACCCTCTCCTTGATGT CGTCCA GGGACTC 

GAACGGTTCCTTCTCGCGCTCCTCCAAGATACGCTCGAGCG CGGCCTAT 

TCCAGGAAGAAGCTCGAGCTGGTGCAACCTCGGGGTGATGGGTCTAGCCTCGT 

TGAAGAACCTGACGAAGTCCTCCTCGTTATCCTCGATGATCTTCTCGACGGCGT 

GGGGGAGTTCTTCACGGGCCGTCGCGGTGAGCTCGTCGTATCGTAGTCGTCG 

GTTCACGTGGTGGATCTTGTCACGCTTACCACGACCTACGTACACCTCTTCATG 

GAGCTCCAGGAACGCCCCTTCCTTGGGGGCTAGCTCTAGGAGCACGAAGAAGT 

CTTTCCCTATCGCCTGCGCCACGGGCTGTCGCTTATGAGGTGGCTCCTCCGCC 

CTGCCGTACGGTAGGAAGTCCAGTATCAGCGCATACTCTTCATAGGCCCGTTTC 

CCCTTCGGCTGCTTGTACAGTATCTCCACCATCGTTTACTCCTCCTCCGCGATT 

CGTTCAGATACCTCCAAGATAGCACGCACTACATCCTCATCGGCACGACGGAG 

GAGACGTTTTCCGGCGGACTCGAGCAAGACTTTGATCTCCTCTTCACTCCTAGG 

TTGAACCTCCAGAATCTTGTTGACGAGGATCTCCACCGTGCGCTCGTTGGTCGT 

GAGATCACCGAGAATAGACCTGAGCTCCTCCTTCGCTTCCTCCAGGTCCTCCG 

GCTCCAGCGATCCGAACTTCTTCAGGTACCGAACTGCCTCGCGCTGGTCATAG 

GTGAGTTCCGGATCCCGCTCCTTTAGGACCTTCTCTACCACTTTGCGAGCCTCG 

TGTACGTTAGTCGGACTCCGTTCCCGGGCCTGAAGGGATATCGAGGGCAAGGC 

CGGGGACCCCTATCACTGGAGTTCAGGCTGCTCCTGTGGCTTCAAATGCTCGG 

GGTACACTATCAGTTTCTTCTCCTTCCCTCCATCCCTGATCTTCACGATGTAAGC 

TCGGCCTTGGCGTCCTACGACTTCTCCAGTTCTCCCGTGGTACCTGGGATGGG 

GCATGCCTTTGTGGACACTGGGATCGATTACGATGTGTACTTTCTGACCCTCCT 
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CGAACTCCTGCGTCATCGGACCCAACGGGGAAAGACCGCGCTCTCTAGGCTTC 

TTTCGGAGTTTTTTCCGTGTACGACTCCGGAAACCTTTGGATCTTCTCACCAACT 

CAAGCTCCCCCCAACTCGTACAATACGACGGCCAGCGCGGCCAGCTCTCCGAC 

AGGAGCGCTGACACCGACGGTGAGATCAGGCTCTATATCGATCTCTTCGAGTA 

GCTCCACGGGGACCGTGAGCAGCACGTCTGACGGCTTTAATTTCTTGATCCCTT 

CATCTGCCGAGGGATCTAGCAGCGCCACCCGACCATCAACAACTTCCAGGGCG 

TCGTCCAGGTCGTCGACCACCATCACCGGAACGCGACCTCTCTCCTCGGGGTG 

TTCCAGCACCTGTGTGATACCGTCCAAGGCCGCACGTGACTTCGGTTCCGAATA 

AACAAGGAGCTTCGCCCCGAGGTTGCCTGCGATAAGGGCCACATGGTTGACGC 

GGAAGTGGCTGAAGGGACGGTGGTACACCACGACGACCACGCCTCAGCACCC 

CGAGAACGGGCAAGTGAGGATGGCATCTATGGCCGGTAGTCGCTCCCCGGCG 

AGCATTCGGAGCATCGCTCCGCCACCCGTGCTGACGTGATCTATGCTGTCATAA 

GCACCACAGGCTTTCGCCGCCGCAATTATGTGGCCTCCTCCGATCACGGAGAA 

AGCCTCCGAATCGGCGATAGCATTGAGGACCTCGTACGTTCCCTTCTCGAATCC 

GGGTTCCTCGTACACGCCCATCGGCCCGTTCGCGACCACCATACCCGCGCTTT 

CGACCTCCTTGCGATACCGTTCGATCGTTCCGGTACCGATGTCGAAGACGGGA 

GCGTCCGCTGGCAGTTCGTCCACGTCTACCTCCTCGCGCTCTCCACCGCGGTT 

GAGAGCCACGTCTTCGGGTACGAGGATCACGTCGTCACCTTCCTCGAGGAGCT 

CCCGTGCCTCGTCCAAGTAGCCCGTGTAACCCTTCATATCCAGGAATTTCCGTG 

AAGGTTTCCCTAGATCCACTCCGGAGGCCCAAAGGAAGAGATTGCCCACGAGA 

CCTCCCAGTAACACGCGACGTACGTTGTCCATCTCGATGGCTCGGCGTATGAC 

CTTGATAGCATCCTCGATCTTGGACCCTCCGATCACGAAGACGCCGTCCTCCAT 

CTCGTCTCTGACCATGGTTTCGAGGACTTCGATCTCGCGCTCCATCACACGGCC 

GACGCAAGACGGAAGTCTTCGAGTGAACCCGACCAGTGAAGCGTTCGAGCGAT 

GGGCCGCAGCGAAGGCGTCGTTCACGAAAATGTCGAACAGCGGGGCCAGGTT 

CCGCACCAAATGTCGGCGTGCGTGCCACTCCGGGTCCCGGTTGATACGTTCCT 

CGGAATAGAACCGCACGTTCTCCAGCAGGATAACTTCGCCGGGCTCCAACGAC 

CGAATCTTCTTCTTCGCGGTGGGTCCGAACACGTCGGGCACGTACTCGAAGTT 

GTCGAGTTCTTCGGACATGATTTCCGCATGTGGTTCCAGTGTCGTGAAGTCATC 

CTCACCCGGTCTTCCTTGGTGTGCTAGAATGGCCACCCTGGCGTCGTG TTCC AT 

TAACTCCTTGATCGTCCCGAGATGTCTTTTAATACGTTCATCGTCC TCAAT TTTAC 

CATCGATAACCGTCGAATTTATATCAATTCGTAACAAGACCCATTTATTTTCGAAC 

TCGAAATCGTCCATAGTAGATATGTTTTCGTACATCACTGTTCGCCCCTAATATT 

TTATTGTATTTTAGCGTGCCGTTCCCACATATCTGATTCATCGACTCCTAATTCTT 

TCGCGAGCTGAGCCGTAAATCCGTCCAAGAATGACAGCATTAACATCTCCGAGA 

ATGTGCGAAGAATTATCTCTTCTGGTTCAGGAAGGACAACCACAACATCCGCCT 

TTTCAGCTATTTTCGAGTCCGCATTCATGGTTACTGCAAGCACATCTGCACCTTC 

GTCCTTCGCCACATCCGCCGCATAATTGACGAACGCGGTGTTACCGGAAACGC 

TCAGCGCGATGAGGAGATCGTCGGGCTTTATTGCCCGCTCTGTGCTGTGACCG 

ACCACGTAGCATCGTGCGCCCATTTGCACGAGCCTGACGGCGAAGCACTCACC 

GATGAGTCCCGTTCTACCCATTCCTACGATGAATATACCCCTATCATTCCGTATC 

TTCTCCACAACTAAATCCAAGGCTTTTTTAACATCTT CTTC GGGCAGATTGTTGC 

ACGCATACTCTATTACCTCGGCCTCCCTCCGCATAATTTTACGTATGCGATCCAA 

TGCCCATCATCCCCTATTCTAGGCCGGAGATGAGGTCTAATAACGCCTCCTTAG 

GATCGTCCGCTAATACCACTCCAGAAGCTACTAAGACGCCATCAGCACCCAATT 

CCACGGCGGCACGCACATCGGACCCATCGGTGATCCCGGCCCCGCACAGTAC 

GGCCGTCTCCTCCGAGACCTCCTTCACGACCTCGACCGATCGCTCGACTACCT 

CGGGGTCGGCCTTCGACACCGGGGTCCCCGTACCGATGAGCTCCGGCGGCTC 

CACGGCCACCGCGTGAGGCGAGAGGGCCCCGGCCGCACGGGCGGCGAGCGC 

GTCGCTCGCACACACGATCGTGAGGAGACCCTCGTTTATGCACGCTCGGCAGA 

CGTCCTTAAGATCCTCCAACAGCATCCGGCGTTCCGAGTGGTTCAGAAGCGTC 

CCGTCGGCGCCGGCTTCGACCACCATCTCGGGAGTCACGTGCCCGGTCCTCC 



642 



WO 03/076575 



PCT/US03/06664 



CGCCGGGCTCGGCCGCATCAACTGCCTGCGCTAGGACCGTGACTTCGTCGCCT 
ACCTCCCTAACCACGTCGCGCAGGTCGACATGAGGAGGACAGATCCCGACCTC 
GACTCCGGTTTCTTCCGACACTTCCGCGGCCACTCGAGCCAGTCGTAGTGCGT 
TCTCACCGACCGCTTCCGAGTACGCCTTGAAATTCACGATAACAGGAGGTACAC 
GCAACATCTCACCCCCTACGACCTCCCGACGATGATCCTATCTACCTTGTCCCC 
GGGGAATACGCCGCATTCAACTACGCCGGGAACGGAGTTCAACTCGCGTTCGA 
GCTCGGCGGGATCCCAGTCGTCCACATGCAGGTCGACGATGGGATTACCCGAG 
TCCGAGACCACGGGCCCGTACTTCTCGTCACACGTTCTCGGTCTGACCTCACC 
GAACTCCTCCAGCGTCCGAACTGTTAACTCGTAGCAGCCGCGGAGTACCTCAA 
CGGGTACCGGGAGCTCCCAGAGGTTCTCGACGAGCTTCGACTCGTCCACGACG 
ACCCAGAACTCGTCGGCGGTGTAATCTATCGCCTTCTCCAACGAGTGGCAGGC 
CCCTCCTCCTTTCAGCAGGTTACCATCGGGATCCACGGCGTCAGCTCCGTCGA 
TGGCGACCGGGAGCTCTTCGGGCGGTATCGTAGTCACGTTCAGTCCGATGCGG 
CGACAAGCATCGATCGTGCCGGGTATCGTGGTGAACACCAGTACGTCGGCCTC 
TCTCTTCACCAGCTCTTCAAGGAAAGCCTCGACGGTGGTGCCGGCACCAACCC 
CGATCACCTCGTACCCGCGTCGGCAGACCTCTTCCGCGGCTTTCCTGGCCGCG 
TTCCGTTTGCCGCTCAAAGCCGAACCCCCGAGGGTTTCTTAATGCGGCGTGTG 
GGCCCTCACACGCGGGTAGCCGGACGATGTCCGATAAAGTCCTCGTGATAGGT 
GCGGGCCCTAACCGCATCGGCCAGGGGATCGAATTCGATTACTGTACAGTTCA 
CGCCGTGTGGGCGATTCAGGAGGAGGGTTACAAGGCGATCATAGTGAACAACA 
ACCCCGAGACGGTCTCCACGGATTACGATACTTCGGATAAACTGTACTTCGAAC 
CAATCACACTCGAAGACGTACTCAACATAGTCGAGAAGGAGCGGCCTATCGGC 
GTGCTGACGCAGTTCGGGGGGCAGACCTCCGTCAACCTAACCGTGCCACTCGC 
GGAGCGTGGAGTCCGTGTTCTTGGTACCGATCCCGACGACGTCGACCGACTCG 
AGGATCGGGACAGGTTCTCAAAGCTCCTGAAGAAGCTCGGTATCCCGCAGCCC 
GAGAGCGGGACCGCCAACGACCCCGAAGAAGCCGTTGAGGTAGCGGAAGATA 
TCGGTTACCCAGTCCTTGTGCGTCCATCGTATGTGATAGGTGGCCGAGCCATG 
GAGATAGTGTACGACGAGGAGGATCTCCGTAGGTACATCGAGGAAGCCGCCAA 
GGTATCCCCGGAGCACCCGATCTTGATAGACCGGTTCATCGAGGGCGGCATAG 
AGTGCGAGATCGACGGTGCGCGGGATGAGGCCGGGAACGTGCTCATCCCCGG 
GATCATGGAACACATCGAGGAAGCCGGTGTGCACTCCGGTGATTCCGCCTGTG 
TCGTGCCACCACAGACGCTCCCGGAGCACGCACAGGAGACGGTCCTCGAGTA 
CGCCGAAGACATCGCCGAGGGGGCAAACGTGATCGGGCTTATTAACATTCAGT 
TCGTCTACGACCCTGAAGAGGACGAGGTGTACGTTATCGAAGCCAACCCGCGC 
GCCAGTCGAACGGTGCCTTTCATCAGCAAGGCCGTCGGAATACCACTCGCCAA 
AATCGGAACCAAGGCCATCCTCGGCCGTGAGATCCCCGAGGTCCTGGACGAGA 
TGGGGCTAGAGCCTCCGGACGGTGACCCCGGAATCGTCGCCGTTAAAGAGGC 
CGTATTCTCCTTCGAGAAGTGGCCCGGAGTGGATCCCGTGCTGGGCCCCGAGA 
TGAAGGCTACGGGAGAAGTTATGGGGATCGACAGGACGTTCGGTGCCGCCTAC 
TGGAAGGCTCAGCTCGCAGCAGGACACGAGCTTCCTCTCGAGGGTACCGCCGT 
CATATCGGTAGCCGACCGGGACAAGCCCGATATCGTCCCGATCGCTCGAAAGC 
TTCAGCGGTTAGGGTTCGATCTGCTCGCGACGCGCGGCACCGCATCGCACCTG 
CGCGAACACGGGATCGAGTGCGAGGTGGTGAGGAAAGTATCGGAGGGTAGTC 
CCAACATAGTTGATCTCATCCGTGAAGGTGAAATCGACCTGATTATCAACACCC 
CAACGGAAGGGAAGGACGCTCGCCGCGACGGGTACGCCATCCGTCGGGCAGC 
TGTGAAGTTCAAGGTCCCGTACATCACTACGATCGCGGCGGCAAAGGCGGCCG 
TTGAGGCGATAGAACTGGTGAAAGAGAAAGGAGTCACCGTCAACTGCCTCCAC 
GACATCCACAAGGGTGATTGGACACCTCGCGAGGTGAAACCCGAAGAGTTGAC 
TCGCTACGGAGGATGATGGGGGAGAGACGTGTTGATAGTCCTCGCCACATCGG 
AGGGTGTCAAGCTGGGTCGGCGTCTCGCAGAGGAGCTCGACGCGGAGCTGGC 
' GCCGGTCGAGGAGGACAGGTTCCCCGACGGTGAGCAGATTGTAAGGGTTCCTC 
CGGAGCTCGACGGGACGGTAGTCGTCGTACACTCGATGAGCCCACCCCAGGA 
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CGAGAACCTCGTGAAGGCGATAATCACTCTCGACGCCGCTCGGGAGAACGGG 
GCCGAGGAAGTCATCGCCATAGTCCCTTACATGGCCTACTCCAGGCAAGATCG 
TAGATTCGAACCCGGAGAGCCCGTTTCGTTCCGCGCCGTCGCTAGGGCAGTGT 
CCGCGAACGCCGACGCTCTAATAACCGTCGACCTCCACGAGCCGGGCACGCT 
5 GAAGTACTTCGACGTACCCGCCGAGAACGTCAGCGCGGCTGAGGAGCTGGGC 
AAGTACCTGGCAGAAAGGTTCGAGGGAGAGGATCTCGTGGTCATCGGACCGGA 
CGAAGGGGCCCGAGAACTGGCCCGCGAAGTCGCCTCGATATGTGGGGTTGAA 
TACGACCATCTGGAGAAAAAGCGGCTCAGCGGGGACGAGGTCGAGATTCATCC 
GAAAGAGCTGGACGTCGAGGGGCGGACGGTGGTACTGGTCGACGACATGATC 

1 0 GACACCGGAGGGACCATGGTTGAAGCCGCCCGAGCGCTTCGCGATCAAGGTG 
CCGGGACGCTCTATGCCGCGTGCACCCACGCGCTCCTCACCAGGAACGCCGC 
CACTAGGCTTTTGGCCTCAGGATTCGAAGATATCATAGCCACCGACACCGTCCC 
CAACCCGTTCGAGAAGGTGAGTGTGGCCCCACCGGTAGCCGAGGCTGTTGAGA 
ATCTCAGCGGGTGAGACCCGGGAGAAACACTTAAAATCCCGCCTCATACTTGTG 

1 5 CAAGTGGGCAAGGCGCCGGGGCGGCCGAGCCCGGTCCAAGGCGCGGGACTG 
CTAATCCCGTGGCCCGTATGGGCCGCCCGGGTTCAAATCCCGGCCCCGGCGC 
CAACCCGAAATCGTTATAAAACCTATAACGATCTACGACGAGGGGGACACCCGT 
TGACCGAACTACAGGTCGGAGACTACGCCCGATACGTGCGGACCGGAACGGTA 
GGCAAGGTGGTCGACGTTAAGGAGCGTGAGGATGGTCGATGGATCCAGCTCGA 

20 CTCAACAGGACTGTATTATCACGAAGACTACGTCGAGAAGGTGGAGAAGAAAGA 
GTCAAAGGAGAAGGAAGAGACCGACATTGAAGAAGTCGTTGAGAGGATTAGGG 
AGCTCAAGGAGGCGTTCGAACACGTCGACGAGCGGGTGTGCGAGGGAGGCGG 
TTAATCACCTTCTGGGTCGGATCTTCGACTCGTCCACTAAAACGTACTTGCCCA 
CCGCCAGCACGGAGCTCCACGGAACCTCCACAACGTCGGCCTTCACCTGCTGA 

25 GCGTATTCTTTCGACGGTTGCACCAGCAACGCTTTGATGCATTTATCTTTCCAGG 
CCAATTCCACCTCCATGACGGTACCCAAGTCGTGGCCGCGGTTTGTGATCACGT 
GTCGCTGCAGCAGTTCCGAAACCCTCATCTCGTTTTTAGCGCCTGAAGCCCCTG 
GGCCCGCTCCTCTCTCGGGCAACTCCGAAGCACCCCTTCCACCTTCCGGAGAT 
CGTGCCACGTGTTAACGTTGTAAGCCAACCGTGGCTCGTCCAGCAGGAGTTTG 

30 AACTCATCGGTTTTCCGCAGACCCCCTACTACGTTTAATCCTACGACCACCGCC 
CGGACGTTTCCCACAGTTGACTCGAATCTCCGCCATAGGCTCAGTCCGGCCTTC 
ACGATCAAGCTTCGGGGAACCCAGACGGAGAGCGAAGGCTCCGGGACGGCCG 
CCCATGCGGCGATAACCAGGCCCACGATGTCTGGGGTCAGACACGGCAAATCC 
GCGGTAACAGTTAGTGCCGGCGTCCCTACGCTCTCTAGCGCGAACCTCAGGTC 

35 GTGGACGTACCCGTCTCCCGGGGTGACGACGACCTCCGCTCCCAACCGCTCTG 
CGATGGACCGGGTAACCCCCGCGTCCCGCGATACCGCCACGGTGATCCTATCC 
ACGCAACAGCAATCCTGAAGTGCCTCGAGCACCCACACGAGCAGCGGTTTACC 
CGCCACTTCTACGGCCGGCTTCTCCACCCCACCCATGCGCTTCGCCCGACCAC 
CGGCCATCACCAGGGCAGGGAGCTTAGGCAAACGGCGCTCAGGACCCGTGAC 

40 ACCCATATTGACGCACCCAGGAAGTCACCGTTCACGCCCCTTATGGTACGGCG 
TGCCGCCTCCAGGCAGGTCCAAGCGACCACCGCCGAGCAGACCGCACATGTTA 
GGGTGGCTACGGGTGAAAACGGCAATGACACGACCGTTGATAGGATTCCTCCC 
AGCAATACCTGATCGGCGTCCACGTACTCCGTGAACACCCTACCGGAGTAGCT 
GGCGGGCGCGGGCTCACCCACCGCCGCCATAGGGAGTACGGTGAAACGTGAG 

45 AACACCTCGATGGGTACCAGCACCTCGAAGGGTATCCACCCGAACGACGCGAC 
CGCTAGGAGGAGTGCCATAGACCCAATCGCTAAGCCCCCCACTCCTACCCTCG 
GATCACGCATAGCCTTCGTGGCACCTTCTTCGGAGATCACGCCCGCCATCAGC 
GCGTCGCCCACATCTACGAGGCCATCGAAGTGCTGTGCCCCCTCGAGTACGAG 
CAGCGTCAAAACTACCAAGCAACCTCTAACCGGTGTTCCGGCGAAGGCCCACG 

50 CCACGACCCCCGCCAGCAACCCGCTGACTAGTCCGACCGCTGGAAGCCCTAAC 
CATGCCTGCTCGCCGATCTCACGCGGACTCTTCGGGTGTTCTCCGATCGGAAG 
GACGGTCAAGAATCTGAAGACTTTCAGGAACTCCACCCGAATCACCCCCTGCG 
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GAACGCGGCGGTCATGGCACCGGCAACGAGACCTGCAAGGACGTCATCCAGC 
ATAACCCATCTCTCATCGACTTCCTTCAGGATTCCGGGCTTCTCCTCGTCGTAC 
CGTTTGAAATTGAACAGCGCCCCGTAACCCCCTAACTCCATAGCCACAAACTGG 
CCTAGGACCTCATCGAAGTACACCCAACCCGGGTCCTCCCGTAGTTCACCGCA 
5 CTCCTCCGGATAAGTGCCTAATCGCACGAATCTGTCGATGAGTAACGCCGTGAA 
CACTGCCAAGGCCACGTTAGGGTTCTCCAGACCCCGCTCGAGCTCCTCTAGGA 
CCCTAGAAGCGTGCTCCTCCTTCCACTCACCTACGAACAACT CTCGA CCGGCCT 
CGACGAGGTCGTTCAGTTCGATCCCCTCCTCTTCGAGGATCGTTTTTATCGAGC 
GTGTTGGGGAATACCCTGCGCGCTCTCCCGCAGTGACCACGGCTTCCTCGACC 

1 0 GCGCTCATCAAGCGCCGACCGAGCTCCGTGGCGGGTCCACAGAAAGAGTCCA 
GTTCATCCCCCTGTGGACACAACACGGCGACGGAGTCCGTAGTCGTCCCTAAG 
CAAGGTCCTTCATTACCCAGGACTATACGCAGGACCCCATGGCATTTCGCCTCC 
ACGGCCCACGTCAGGGCCTCGACCAGGGAGCGTGTGGTCAGGGGTCGCCCTA 
CCACGGCGATCACGTTCACGGTCCCGGGTCCTCCTAAGTCGTGCTCTTTAGTCT 

1 5 TAGAGCAGTAGGCGTTACCGAACCCGGCGGTCGCAACGGCGAAGACGTCACC 
CTTTTGAACTATAGCGGCCTGCTCGACGTCGGCGGCCGTCAGGAACGCCAGCG 
TGTCCTCGGGCTCGAGTCCCAGTTCGTGGAGTCTCTCCTCGACGTAGCCCCAA 
GGATCATCGTGCGACCATCCCTTCTCGACCCGGATGTTGGCCACCCACCTCAC 
CTCGCCCACACCGTCCGAGTAGAATGCGCTCGAAACGTATTTCACGGGGTTCT 

20 CGAACTCAAGCACCACCGCCCGCTCGTCCTTGATCACGTGAAAGAACTCCACAA 
ACACTCCCCCAGGGAGTGGTACCGTGGCCGAGGCCGAGAGGCCGGCCGGTAA 
GGAGTACACAACCATATCTGAAGTCTCCGGACCACTGATGGTAGTCGAGGGCG 
TCGAAGGTGCGAAGTACGGTGAAGTAGTCGAAGTGGAGACACCCACCGGCGAA 
GTCCGACGAGGTCAAGTTCTGGAAGCCCGTAGGGACGCCGCCGTCGTGCAAG 

25 TCTTCGAAGGTACCTCGGGTCTCGACACCACCTCGACGAAGGTCAGGTTCACG 
GGAGAGACGCTGAGGATCCCCGTGTCGACCGACCTGCTGGGACGCATCCTGA 
ACGGCCGTGGTGAACCCATTGACGGCGGTCCCGAGATAGTACCGGAGGACGA 
GCTCGACATCCACGGGGCCCCGATCAACCCGGCCGCCAGGAAGTACCCGAGC 
GACTTCATCCAGACCGGTATCTCCGCGATCGACGGTATGAACACCCTGGTACGT 

30 GGTCAGAAGCTCCCGATCTTCTCCGGTTCCGGTCTTCCGCACAACGAGTTAGC 
GGCTCAGATCGCACGCCAGGCGACCGTCCCAGGTGAAGAGGAGGAGTTCGCC 
GTAGTGTTCGCGGCCATGGGTATCACGCACGAGGAAGCCGCGTTCTTCAGGCG 
AGAGTTCGAGGAGACCGGCGCCCTGGACCGTGCCGTGCTCATCCTTAACCTCG 
CCGACGACCCGTCGATGGAGCGAATCATCACCCCGCGCATCGCACTGACGGTA 

35 GCCGAATACCTGGCCTTCGAGAACGACATGCACGTCCTGGTGATCCTGACGGA 
CATGACGAACTACTGCTTCGCTCCTGGTACCAGGGTGATCACCGCGTCCGGCG 
ACGTCGTCGAGATCGACGAGATCGTCGAGAGGGCCGCCGAAACCGCCGTCGA 
CGGTGGTCTGAGGGAAGGATCGACGGAGGTCACCGTCGGAGTGACCAACGTC 
AGGACACTGGCGGCATGGGACGGCGACCTAACCTCCAACGACGTGGTGGCCG 

40 TGGAAAAAATCGAGGCCCCGAGCCGCGCTGTCCGGGTGAGAACGAGGAGCGG 
CGCCGAGCTGGTGGTGTCCGAGGACCACAAGTTCCTAGTGGACACGGAGGAT 
GGCCCCAGAATGGTCGAGGCGTCCGAGCTGAAGTCCGGCGACGAACTGTACT 
CCGTGAGGGAACTCCGAGTCAGTGAGAAGGTTCCGACGTACCTGGAACTGCTC 
CTGGAGGCGGAGGACAAGTTCTACGTGCACCCAACCGAGGAGTTCGAGGAGG 

45 CCGTGGCCGAGCGGTACGGGAGCCTGGCCGAAGCGTGCCGGGAGAAGGAGC 
TCCCCTACAGGGCCAGGGAGGCCAAGGAGCGGAGGTACTACGAGCTGTCCGA 
GTTCGCCAGACTGGCGACGGCTGTGATCGAGAGCGTCGATGAGGCTACGGAG 
TACATCGACTACGTGACCGCCGGAGGTAGGAAGAGGGTGAAGTTCTCGTCACC 
GAGGCCCGGGAAGGAGGTAATGTACGTCGCCGGCCTGATAGCGTCGGACGGG 

50 AGCGTGGACACCGAGCGAGGGTTCGTGATGTTCTCGAACACGGAGAGGGAGC 
TGCTGTCAGCGTTCGAGGAGATCGTGACGGAGGAATTCGGCGTCGATGCCTCC 
AAGACGGAGAACCAGAACGGCGTGACGATGCTCCGGGTCAACAGCCGCGTACT 
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TGCCCGGGTGTTCGAGAGACTCGCGGACCCGAAGACGGTCCTGAAGATGCCC 
CGGGAGCTCGTCGCCGCTTACCTGGCCGGCTACGTGGACGGCGACGGTCACC 
TGAAGGACGGCAAGATCGTGATCACCACGGCCGACAGGGAGCGGGCCGGGGA 
CCTACAGCTCCTGCTGAAGAGGCTCGGAGTACCGAGCGTGCTGCGTGAGAGG 
5 GACGGTGCCTACGACGTCGTCGTAACCGGTCACGACGCCGCGGAGCTGGCCG 
AGGAGCTGCCGCTGAGGCACCCGAAGAAGGCGGAAGCCGCGGCGTCGATGTC 
GTCCGGGCGGAGGTCGTCCAGGTTCGACAGGGTGTCGCGCAGGTTCGGCAGG 
CTGCTCCGGGAGGTTAGGAGGAAGTACGGCGTTAGGGCCTCGGACCTGGGGT 
CGTCCAGCACGATCTCGCAGATCGAGAGCGGTGAGAGGCGCGCGACCCGGCG 

1 0 CCTGGCGCTGGAGATCGTGGAGAGGCTCGAGGAGGTCGTCGGCGACGTTGAG 
GAGGTCCGCGAGCTGCGGGAGCTCGCTGAGGGTAACTACGTGCTGGACGAGG 
TAGTCGAGGTGGAGACCGTGGAGTACGAGCACGAGTACCTGTACGACGTGACC 
GTGGTGCCCGATCACACCCTGGTGGTGGAGAACGGCATCATCACGTCGAACTG 
CGAGGCCCTACGAGAGATATCCGCGGCCCGTGAGGAGGTCCCGGGCCGGCGC 

1 5 GGCTACCCGGGATACATGTACACGGACCTCGCGACCATCTACGAGAGAGCCGG 
ATGCATCCGCGGTCGGAAGGGTTCGATCACCCAGATGCCGATCCTCACCATGC 
CTCACGACGACATCACGCACCCGATTCCGGACCTAACGGGATACATTACCGAG 
GGTCAGATAGTGCTAAGCCGAGACCTACACCGGCGCGGTATCTACCCACCGAT 
CGACGTGCTACCCTCGCTGTCACGGCTTATGGACGAGGGTATCGGTAAGGGTA 

20 AGACGCGCGAGGACCACCCGGATCTCTCCAACCAGCTGTACGCGGCGTACGC 
CGAGGGTCGCGACCTGCGCGACCTAGTAGCGGTAGTAGGCGAAGAGGCGCTG 
ACGGAGCGGGACCGCAAGTTCCTGAAGTTCGCGGACGAGTTCGAGCAGCGGT 
TCGTGAAGCAGGGCCGCGACGAGAACCGGAGCATCGAAGAGACCCTCGACCT 
GGGATGGGAGCTACTGGCGATTCTACCGGAGCGTGAGCTCAAGAGGGTCAGC 

25 GATGAGCTGATCGAGAAGTACCACCCGAAGTACAGGCAGAAGAAGGAGGAACA 
GGAAGAGTAAGGCTCCCTCCGGCCCCATCTCCACTCAAACCTATCTAGGTGGG 
GGATACCCGTGACCCAGGAGATCCTAGAGGACGTCAACCCTACTAGGATGGAA 
TTACTGAAACTCCAGGACAGAATCGAACTTGCGAAGAAGGGTCACAAGCTGCTC 
AAGGAGAAGCGAGACGCCCTCATCATGGAGTTCTTCGAGATGGTGAAGCGCGC 

30 CTCCGAGATCAGGGAGCAGGCCGTCAAGAAGTTGATGGAGGCGTACAGCAAGC 
TGGCAGCGGCCAAGGTGACCGTCGGTGAGATCGGAGTGGAGCGCGCCTCCAT 
GGCCACCGGCGAGGAGATCAAGGTGGACGTGGGATCGAGGAACGTGATGGGT 
GTAGTCGTACCGATCATCGAGCGCGTGAGCGAAGATGGCGGTTCAAAGGTGGT 
CTATGGCTTCGCCGACACGTCCGGCGCACTCGATGAGGCGATGCGAGCCTTCA 

35 CGGAGGCTATCGACGCCGTGCTGGAGCTGGCCGAGATCGAGGAAACCCTCCG 
TCTCATGGCCGAGGAGATCGAACGTACTAAGCGCAGGGTGAACGCGTTGGAGC 
ATATAGTCATCCCGCGCCTCGAGAACACCGAGAAGTACATTGAGATGAAACTCG 
ACGAGCAGGAGAGGGAGAACTTCGTACGGCTGAAGCGCGTGAAGGATCTAATC 
GAACGGAAGAAGTTGAAAGAAGAACTCGAGCGGGTCGTCGAAGAAGGGGCCG 

40 AACTCCCATCCTTCGAGTGAGGCGCGGGTGAGTAGAGCATGGTCTTCGTTAGC 
GTCGCCAAGAGGAAGGTCACTGAGCGTGTCCGCCGGCGCCGCGAGCCCTACG 
ACTTCAAAACCGACATGTTCGAGGGACGGTTCGAGCCACTGATAGCGGCCGAG 
GATGTGACCGTCGAGGAAGGCGAAGACGTCATCATTAAGGTCGAACCCATTGA 
AATCCCTCCCCACACAATGGTGCTACTGTCACCGTACGCCCGGAACCCCTACG 

45 GTCACGTTCTAGCCGTAGCCGAGGAGTTTCCCAAAATGATGGAACTGGGCCGG 
AAGGTGGAGCAAGTATACTTCGCCGCCGTAAGACACGGTCGAATTCGTAAGGG 
CGACGTGCTGGGAGTGCTCATACTGATCGAGCTGAAAGGTGAAGAGTGATGCG 
CGACGAGTCGCGCCTCGACAAGTACGTGATCAAGGAAATACTCCGGATCAACC 
GGCACCTGCCCCGACGTCGTAAGACCCTCGAAGAGCTGTTGAGGGAAGAGCG 

50 GCCGCACGTGGTTAACCGAGACGGTACCAAGCACTACTTCGACCGGGATGAGC 
TGGAACGCCTCGCCGACATATTGCCCCGCTACCTTCACGGTCGCCTCAAGCTC 
CCGATACTCATCGAACTTGGGTACTCGGGAGCAGCGGTGATCCGTGGTAAGGC 
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GGAGGTCCGGGTAGTGTGTGAGGTGCTCGGTGAAGAGTGGCGATTTTCTCAAG 
ATCGAGTGGAGCTGAACATGCTCGACGTTCGAAAGCTCCGCCGCGAATTCCCC 
ACGGCGACCCAGTACATGTTCAGTACCGAGTACATTATGGGGAGGCCGAAAGT 
TGAGAGAAGAGGATAAGCGGAGGCTGATGGTGGCTCTCGTTCGAGTTGCCCCT 
5 ATCGTGGCAACGGTAACCCTGATCGTGGGTTTTACGGTGTTCGTGATACTAGTG 
TTGACGGGGCACTCCGGAACCGTAACCCGTTAAACTCTTTCGAAACTGGAGTCG 
CCGGAAGGTCGCCCTACGACACCTAAAACCTAAAGATGACCTCTTCCCTGGAAG 
CTATTGCCCCTGCATGTACCAAGGTCATATGGGGGAGAACCGTATGGCCGTGG 
AGCTACCCAAGGCTGCCATCGAGAGGATCTTCCGGCAGGGTATTGGTGAGAGA 

1 0 CGGTTGAGCCAGGATGCGAAGGATACTATCTACGACTTCGTTCCAACAATGGCG 
GAGTACGTAGCCAACGCGGCTAAGTCCGTACTGGACGCTTCCGGCAAGAAGAC 
GCTGATGGAGGAGCACCTGAAGGCGCTGGCCGACGTCCTCATGGTGGAAGGT 
GTTGAAGACTACGACGGTGAGCTGTTCGGCCGAGCGACGGTACGCCGCATCCT 
GAAGCGAGCTGGGATCGAGAGAGCTAGCTCGGACGCCGTCGACCTGTACAACA 

1 5 AGCTGATCTGCCGTGCCACGGAGGAGCTGGGTGAGAAGGCCGCCGAGTATGC 
GGACGAAGACGGCAGGAAGACCGTACAGGGAGAGGACGTCGAAAAGGCCATC 
ACGTACTCCATGCCCAAGGGTGGAGAGCTCTAAGCCTTTCTTCCCCCCGGCCG 
AATTGTTATGAGAACTTGAACGATTCGCGCGACGGCTTAGCTCCAGAGGAAACG 
CCGTATCTCCCTGGCCTTCCGTTCCCCTATCCCCTTAACGCGTTTCAACTCAGA 

20 TGGACTAGCGTTCACGACGTCGCCTATGGATCCGAACTCGTCCAACAGCCTCC 
GAGCCAGCTCCGGTCCAACTCCCGGGATACATGACAACATCTCCACCCGAAGA 
TCCTCGGTTGACCTACGCTTCCGTGGCCTCGGCCTCTGTCGCTCCTCGAACCTT 
TTGGCCATCCGGTAGAGTAGCTCCGCAGTTTCCTCCGGTCCCGCCGACTGAAG 
CACAGAGATTCCGAAGTCGACGGCGAGCGTCGCCAGTGCTCCATCAACGGCTT 

25 CCGGCTCGATCTCCCTCCTCGGGTTCCCCTCCACGATAATTACGGCACGGTCG 
AACTCTCGGGTCATCTCTCGAGCTTGATCCATTAACCTACCGTCCAGGAGAGAC 
CTGGCGAAATCGGATTCCGACTTGCGCTCCACACCGACGCCCTCACCTACGAC 
GTAGTCCGCCAGTTCTAACGTGTCTCTCTCTAGGACCACGGGCTTTCTCCTGAG 
GTGCTCCACAACCTTGGTGTTGAGTTCACGCGAGTCCACTACGATGACGGGAG 

30 CCCTGCTCGGTGGACGCACTTCATCGCGCTCGCGTTTGCTACGA CCCCC ACCT 
ACGAACTGATCTAGCGTCTTCGCCCTCGAACGCAACTTTCTGAGG I I I I I GCTC 
GTAGCGGTCGTCTTCCCTTTCCTCTTCCGCAACCACTCCTGCACGCGCATCACT 
GCCTCCAACATCTTCTTCTCACGACGCCTCGCGACGTGAAAGTAGATCTCGTCC 
AAGGTGGGAAAGGAACCTCTAGCGACGAGAACGTGAGCGTTACCCACGGCACC 

35 ATCCCTCGCGGTACGTCCGATCCGCTGGATCGTCCTTATTTCCGAGGGAACCG 
GCTCGTACAGCACCACCTCCTCGCAGGTCGGAAGGTCCAGTCC CTCCT CCCCT 
ACGCTCGTCGACACGAGAACACGACACTCTCCCCGTTTGATCGATTTTATGACG 
TCCAGCTGCTCGTGCTCCTTCATGTGTTCCTTGCCGAGCAACACCCCGACGGAT 
ATCCCAATCTCCTTGAGGTAATCGGCGATCAGCTTGGCGGTGTCCACGTATTGC 

40 GTGAACACCAGCGCGGACTCGACGTCTTTCACTAACTCCTCAACCTCGGGTAGT 
TTCGGGTGATCCGGTTCGTCCCGGAGTGACGCCGAT7TGCACTCTCGTACGGC 
GCGCTGGAAGTTCGGATCTCCGAGTATCCTCCGTAGCGAGGAACCGCCGCTCG 
ACCGTTTGCGTTCCGTAAGGCGCTCGACGTACCGTAGGAAAGGTTCGATTCCTT 
GGGTTTCCAGGATCTCCCTCGCCCTAGCTATCCGGAGGGCTTCCGCTACGACT 

45 CCGAGAGCTCGTGAGCACCAACTGGCGCGTTCTCGGCGCTTCGCCATCTGTTC 
CCTGATCTCCTCCCTGAGCGACAGCAGCTTTCCCACCCACACGTTACGCGAGG 
ATTGTAGGAACCCCATGTCCTCCAGTAACTCCAGCCTGCGCTCGAAAGCCCGCT 
GCAGCTCCCGTCTAGCGTTGTC GAACCA TTCCGGCAGTTCGACGTC AACCC AC 
TCAACTTTCACTCTTCCTAAGTACTTTTTAACGTCT GGAT CCTCCTCTGTTTTAAC 

50 TATAATGCGTTCTATCCCAAGATTTTGCACTACCTCTTTTATGCGTTTCACATCCG 
ATCCAGGCGACGCTGTAAGGCCAACTTTCAGGCAATTAAACTCCTTTGATACAT 
ACACATATGGGTAACCTCCAACCGCTCTATGCGCCTCATCAAATATCACAACGG 
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ATGCCTCATCAGGGTCAATTCTACCCTCTATAATGTCATTGCGGATTACATGCGG 
TGTTGCAACAATTACGTCGGATTTTTTCCACTCGACTTTCCTTCGTTCCGGTCGC 
ACCCTACCCGTGAGTGCTTTCACGTCCAATCCTCGTGTAGCTCGCTCTATGAAT 
CGGGCGTGTTGATTCACTAGCGGTACGGTGGGAGCTAAGAACACGGCCCGGC 
5 CTTCGTCCACGAGTTCCGAGAGTACCATCACACCGATCGCGGTCTTACCTAGCC 
CGGTGGGTATCACCACCAGAGTGTTGTCCATTGAATCGAGAATCTCGGCTGCTA 
CGGACACTTGGTACTCGCGACGCTCCAGGAAGTTCCAATTCACCCGTCTCCATG 
CAGGCATTCCCGGATCACCTCCTCGGCCCGACGCCGGAACTCCCGGACGGCC 
TTTTCCGGATCCTCCACGGAGGACACTATCTCACGGCGCAGTTCACTGAGCTTG 

1 0 CGCCCTAGCTCTTGGGTAGCCGCGCCTGTCTCGGAGAGTCGACGCATCAGCTC 
CCCCATAACCTGACGGGTGCGTACGTCGACTTCATTCACGGAGGAGGGGTCAG 
TGCGCCGACGTCGCTTTTTGGGCTTCTCGACGCGTAGACCCGACTCGACGAAC 
TCGAGAACTTCCTCGGAAACCCGAGAATCGTCTAGAACCAAGGTCGCACGCTC 
CCACCACCGATCCGGCTCGGGTGGTTCAAACCTATCATAAATTCTACGAACGAC 

1 5 CTCCTCCGGGATAGGTTCACCTCGCTCGCGGTTCCTACGTAGGCACGTATCTAA 
ACCGGTACGGAGGTACACTATCCCCCACGGAACTTTCCTCTCCAAGGCCAGGA 
GAGCCAACTCACGCCGCATGCTGGAATAGTAATTAGTGTCGTCCGCTATCACCA 
GGTCTAGCTCGGCGTCCAGACACGTCTCAACGGACTTCAAAAAGAGTTCCCGG 
GCCACCTGCTCGAGTTTCGGGTCGAACTCATCCCATAGGAATCCGCGGAGAGC 

20 GTCCGCCTCCACATGGGCCACTCGCCAGCCTTCCTGCCGGAGTTCCCGAGCCA 
GCTCCCGCGCGAAACACGTTTTACCTGACCCGGGCGGGCCGGTGAGTATCAGC 
AGTCGCAACCTTTGTAACCCCCAGGGGGTCTGGTGATGGGCATCTCGGAGAAA 
CTCGGGCTATCGAAGGGTCAGCGGTACGTCTTCTTCGGCGGTAAAGGAGGAGT 
CGGAAAAACAACCTGTGCCGCGGCCACTGCCGTGTGGCTATCCGAGGAGGAA 

25 GGGAAGGAAGTACTAGTGGTCTCAACGGATCCGGCGCACTCGCTCTCGGACAT 
TTTCGATCAGAACATCGGCTCGGAGCCTACCCCGATCGAAGGTGTAGAGGGAC 
TCAAGGCGATCGAAATCGATCCGGAGAAAGCTGCGGAAGAGTACGTCGAGGTG 
ATGAAGCGAGTGTACGAGATGTCGAAGGATAAGGGAATGGAAGACCTGTTCGG 
AGGCGAAGACCTGCTCAAAGAGCAAGAGGAACTGCTGAAATCATCGCCGGGTA 

30 TCGACGAGGCGGCGGCGTTCCAGAAGTTCATGGAACTGATGAAGGATGACTCG 
TACGACGTGATCGTGTTCGATACCGCCCCCACGGGCCACACCCTGAGGTTCCT 
CTCAGTACCCGAGACGCTGGAACGCCAGGTGAAGACGATGATCAAAGTCAGAC 
GGACCCTGCGTCAAGTCAGCAAGATGCTGAAGACGCTGATACCGTTCGCCGAC 
TCGGATGAGGACGAAGAAGACGAGATCCTGGAGAATCTGGAGAAGATGAAGAA 

35 GGAGATCGAGGAAATACGAGAGACCTTAAGCGACGCATCGCTGACGGCCTTCC 
GGCTGGTGATGACTCCGGAAGAGATGGCAATTTACGAGGCACGCCGCGCCCTA 
CGTACGCTGAACCACTACGAGATTCCCGTCGATATGGTCATCGTGAACAAGGTA 
ATGCCGAAACGAGCGGACGAGTGCGAGTTCTGTCGCACTCGTCGTAAGATGGA 
AGAGAAGCGTCTCAAGCTAGTGGAGAAGTACTTCGGAGACAAGGAGATACACC 

40 AGATTCCGATGTTTGCGGAGGAAGTGCGCGGTCTGGGGAAGATCCGTCAAGTC 
GCCGAGATACTGTACGGTGAACCGGCCTGAGGGTCAGCGTCTTGGTCAGGAAG 
CCGAAAAAGTTCCCGAAGCGCCGATACGAGCTCCACGCCCACACTTACCTGAC 
CGACGGTGAGCTGCTACCGGCTGAGTTCCTACGGCGTGCGGAAGAGCTGAAG 
CACGAAGCGTTAGTGTTCACGGAGCACGTCGACCCGTCCAACCTTGAAGACGC 

45 CGTGTCCAGACTCGCCGAGGCTTGCGACGCGCTTCGAGGTTACTACCGGACGG 
AACCCGTACCCGGAGCCGAGTTGACCCACGTGCCGCCGGACTTGATTCCGGAG 
CTCGCGGAGGAGGCCCGAGATAACGGTGCCAGAGTGGTCCTCGTACACGGGG 
AGACACCCGCGGAGCCCGTCAAGCCAGGGACCAACGAGGTCGCCGCCAGCTG 
TGACGCCGTCGATGTGTTGGCTCACCCGGGGCTCATCGATCTAGAAACCGCCA 

50 GAATGGCGTCAGAGAACGGCGTCGCACTCGAGATCACAACTAAGCGCGGACAC 
TGCCTCGCTAACGGATGGGTGGTCCGAGTTGCTTTAGAAACGGATGTCGAGTT 
GGTACTGAACACGGACGCACATCTCCCGGGAGACCTCCTGAAACCCGAGGAAG 
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CCGCCACGGCGGCCATGGGGGCGGGACTTCCAGAAAAAATGTTGAAATGGGT 
GCTCGAGGAAGTGCCGAGGAAGATCCTGAAAAAGCGCTAGCCCTTGACCACAC 
CGATCGGCCTGAGTCTCACGACGGGGTCCGAGATTCCAGCCTCAGCGACTGCC 
CGCACCACCTCATCGACGTCCTTATACGCCGGAGGAGCCTCCTCCGCGACCAC 
5 CGGCATACTCGCGGCCTTCACCAGGATCCCCTGGCGCTCGAGCTCCCTGGCCA 
CATCCTCGCCCCAGAACTTCCGCTTCGCCGCGGCCCTGCTCATGGTACGTCCC 
GCTCCGTGGCAGGTGCTGCCCCAGGTCTCTTCCATCGCCTTCTCCGTGCCGAT 
CAGGATGTACGAGCCCGTCCCCATGTCTCCCGGGATGAGTACCGGCTGCGGCA 
GTCCCTCGAACGGTACGGGTTCTCCGTGCTTCTTCAGGGCCTCCTCCGAGAAG 

1 0 GCTCGGGTGGCGCCCTTCCTGTGTACCACCAGCCACCGCTCCTCGCCGTCGAC 
CGGGTGCTTCTCTATCTTGGCCATGTTGTGGGCGATATCGTAAATCACCTCGAT 
ACCCATGTCATCGGCGTCGCCGTACTCGTCTCCGAATACCTCTACGAACGACTC 
TCTGGTCCAGTGCGAGATCATCTGACGGTTTGCGAACGCGTAGTTGGCCGCGG 
CGTTCATCGCGTTGAAGTACCTCTTGGCCTCGTCGGTACCCATCGCGGCGCAC 

1 5 GCTAGCTGGCGGTCCGGGATCCTCACGCCGAACCTCCGCTCTACGTCACGCAT 
GGACCGCTCCATGATCCTGAGGTGGTCGGAGCAGACCTGATGACCGAATCCTC 
GGGAACCCGTGTGAACCATGATGGTGACCTGTCCCTCCTCACGGATTCCCATCT 
TCTCGGCCGCTTCCTTGTCGTAAATCTCGTCGACGACCTGCACCTCGAGGAAGT 
GGTTACCCGAACCCAACGTACCCAGCTGCGGTCGACCACGCTCGATAGCACGC 

20 TTGCTGGCGACGTCGTCCCTAGGTCCGTACTCCTCCCAACCGATGGTCTCGTAA 
GCGTGCGTCATGTTACCGCGGGATTCGATGTGGTCGAGATCCTCATCGAACCC 
GAATCCCTCTTCCACGGCCCACTCGGCACCGTACAGCATGACCTGTCGGAGCT 
CCTGCGTCGACAGACGGACGCGACGATGCCGCGATCCCAAGCCGGCAGGTAC 
GTTGCGGAAGATGGTCTCTAAGAGCTCCCTCAGCTTAGGCCGCACATCGTCTTC 

25 GGTTAAGTCAGTTTTCATCACTCTTACACCGCAGTTGTGCACCACGACACCATC 
GGCGATGAAGTTGTGAGCCCCGTGGCAGACGCCGATGTCGTAGAACCTGTCGT 
ACTCCGGCTCGACCCCCTTTACCTCCACCACCTCCTCGATTACGAACCCGCCAG 
CGAGTACCCTTTCCTCCTTGAACCTCTCGAACGTCGGGAAGTCCTCGGGCACC 
CTGACGCTCGAGATTCCTCCGTCGTAGACCACCCTCTCGACGAAGCGCCTGTT 

30 GACGACATCTGCGACGGCTTCGTGCGCCTTCGTGATACTCCCCGTTTCTTCGTA 
CACCTCTGCGGCGGTCTCCGCGGCCTCCTTTCGGTCTTTCTTGACCCGCTCCTT 
GAGTTTCAGGTACGCGTAGGCGGCGAGCCCCTCGACCTTCTTCTCCGGATCGT 
ACTCGTACCCGACCTTCCCGAGGAACCGCTTGATGTTCTCCTCACCGACGATG 
GCCAGTTTGTAGACGACATTCTTCTTCGACTTCACCTCGTACAACGTCGTCTCG 

35 ATTCCGAACTCCCTCAGGAGCTTCGCGACGTCGTTCATGAACTCACGTAGGTTC 
TCTTCGAGCTCTTCCACCTTCGCTTGGGTCAGATTGATCGGTAGGGGCGTGTAG 
CGCTTGAACTTGACCACGCTGCCGTCCGCCGCGAAGAGACCCGCCAGGAAGTT 
CCTCTTGACCCACAGGGGAGCCTCCTTGATCCAATCGGGCACCTTGTACGGTG 
TCTCGACCTTCCGACCCCTCGGCATGCCCAGCTTCTCCATCAGAAGGGCGAAG 

40 GACCTCGATGCTACCCTCAGCTCGACCGAGGTCGCTTCGCCCTCGTAGCGTCC ■ 
GCTAGCGGTTTCGATCTCGTACCTCCGCTTCCGGACGTGGAGGTTGGCCTTCA 
CACCGAGGCTCTCCAGGTCTCTCTTCAGCTCCCGAAGCGTTCTCTCGTCACCGT 
AGAAAGACAGCGTGAGCCTTCCGGCCTGCTCGCCCAGATGACCGTCGCCCATG 
GCGAAGCCCAAGATCCTAGCGAGCGTACCCACCTTGGGATCGCTCCAACGCAG 

45 CGGAATCAGGTCACGTTCCTCGAGGTACCTCAGAACTTGCGGGTCTACATCCTC 
GAAGTCGCTTTCGTCGAGTATCGTCCCCTCCTTCTCCTCGTATTCCACGCCTTC 
GAACGGGTATACGACGACCAGGTCTCCTTCCTCGATCTCACCCAGCTCGACGT 
ACCCCTCAGGCGTCAGGACCGGGTGGTCCTCGCTACCCTCGATGGTCAGGCC 
GCTCTCCGTGACGAGCACTACTGCCCTCTCGTCCTCTTCGATTCCACGTTCCAT 

50 CACGAACTTAATCTCCGAGTCGTCCTCACGCCCCTCATCTACGTCGTACACCTT 
CAGCTTCTGGTCTGTCAACATCTTCGGGAGGTCCTCAACTTTCACCCAACAACC 
GTGCTCGGTGAGGATCTTCGTACCCGGTGCTAAGCAGTTAATATCGTAACCCAC 
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ACCTCCAGGGCTTACAACTCCCTCTTCGACGTCGAATGCTGCAACTCCACCTAT 
CGGGAACCCGTATCCGTAGTGGGCATCTGGAAGCGCTATTGAGTATCCGTAAAT 
GCCAGGTAAGCAAGCCACGTTTGCAACCTGGTCGAATACACCCTTCTCCATTCC 
GTCGATGAGCTTCTCCGTTGCGTAGATGCGACCCGGAACCTTCATACATCCCTT 
5 ATAGTCCTCAGGTAGTTCCCACACGACGTTGTTGCGGATGTGCTTCAGCATCGA 
CTTCGGGGCCACGGTGTTTCCCCCTTTATGGCGTTA CGAT TCGACTTGCCGACT 
CCGCTTCCGCCCCCTCCCTTAAGTATCGAACGGCCGTTTTCAACGCTTCGACTA 
AGTGCTCAACTTCTACCCCCGGCACACCGTGCGCGAGTAGGAGCACACGCTCG 
GTTTCGTCGGTCACCGCCGTCCTACGGGCATCACGGTAAGGAGACACGGATAC 

1 0 GGGCCCATCCTCGTCTGCGACCACGACGAAACGGTCGTCTAGTTCCATCCGCT 
CTCCGGCTATGTCCACCATAACCTCCCCACTCTCCGCGGGTCGAATGATCAGAT 
CTCCCGTGAGCTTATCGGCGTCGAAGCAGCTGATCGGCACACGGTACTCGGCG 
GAGGCGAGATTGTAGGAGTCAACCACCGCGTTGATCCTCGGGAAGTTACCCCT 
CAGAGCGCGTCGCAGCAGGGCCTCTCCGGCCGGTCTCACCTTGGTGGGGTCT 

1 5 ACGTCGATCGACCACAAGTAGTCCCGGTACGCGCGGACTATCGGATCGTCTTT 
CAAGTCGTCCAAATCGAACCGTTCGCGTAACCTCGCCGTAACTCGATCAACGAG 
CTCCGAGGCGTCGGCTCCGGGATCGACACCCTCAACTCTAACGTACGCGTAGC 
GTAGTCCCCTATCGTTAACCTCCGGGTCCACTTCGACCCGCATCTCCCGCACCC 
CGTTTCTCCATCGTTATCAGGACGCGCTTACCGGCCGATTGAAATCTGACGAGC 

20 TTCCAGTCCATATCCCTCATGATGCCGACCACGGTGCCCGGAGATACCCAGGC 
GTTGTTACCGGTGAAAACGTGGATGAGTCTCGTAGCCACGCGGGCCGCTCGGC 
TCGTAGGGTCGGGCAGTACCACGGCCATCCTACATCCGCGAGCTGCTACCCTG 
TCTACCTCTTTCAGGGCCCTGATCACGTCGAGGTGCTGGAGTATCTCGGAAAG 
GACGATACCGTCGAAGCACGCGTCCGGGAAAGGTAAATTATGAGCGTCAGCCC 

25 GGACGAACTTAACGTTGGGTAGCCGGTTTCGGGACTGCGAAGCTTCCACCATC 
TTCCTGTTGATGTCCACACCCACGACTCGGTCACATACGGCGGCGAGCTTGCG 
CGTCAGGTAACCGGTCGCGCAACCGACGTCAAGGACTCGACAACATCCTTTAA 
GATCTCGCAGAATCTCTTTGACGAGGTGTTTCGGCAGCGAAAGGGGGGAACGC 
TCGTATACTCGGGAAAGTAGCCCGTAGAATACCCTCTGCCGTGTCCCTTCCACA 

30 GCAGTACGTATCTCTCACACCCCCCTCGTGCGGCGCGGGGTGAACGGTTGTGA 
TCAAAAGAATACTCCCGTGCACTGTGCTGGCCATGATAGTCTGTACCGCGGTAG 
GACTCCAACCCGCTCATTCGGAAAAGGCTCCCGTACCGAAACCACCGAAGCTG 
GAGGAGAAGAAAGAGGAAGAAAAGAAAGAAGAAAAGGAGAGAAAAGAGTCGAC 
CTTGAAACCGGGCAAGTACAAGGTCGCGGAAGCGGACTTCAAGAACGGGGTCG 

35 TGTACTTAAAACCCCTGTACAAGCCTAAGCCGGTCATCCCAGTGAAGGTCCCTC 
CACGGGTCATCCGAAAGCTACGTCCCGGCACCGTCGTCGAAGTTCACCAGCGC 
GGTAGCAGTACCGTGATCAGAACCGCGAGTGGGACCGCGGAAGGTTCAACGG 
TAATAACCCGTACCGAGTCCTCCTCGGGCACGATGGGTCACACGACCTCTTCG 
AGCGAGGCTCTTCAAACTGGGTCAACATCGTCGTCGACATCGACACCGTCACA 

40 CACTTCGGTGGGTACCTCGGCGGGTGCGGGAACGTACGGGAACACCACCGTG 
AATGCGAAGGAGAAGACCGTATCGTCAGAGGGCGGAAAAACGGCGGGATCGT 
CCAAATCGAAGGAAAGTAAGGGTAAGCGGGAAAAGAAGGAGAAGAACCGAAGC 
AGCAAGGAGAAAATAAAGGTGAAAAGGCCGAAGAGTTCCGGATCGTCCGATCT 
AGAACTACAGCGTGAAGCGAGTAGCGGAAGCTCGTCAGGATGGGCGCCCTATC 

45 TAGTGGCTATCGCCCTGGTAGGAGCGGCCACCGGTGGCATGTGGCTCGTCAAG 
CAGCGGAGGTCGACGACGTGGGA GTGG GAGTAAAGGAACCCACCGGACCGCG 
AACATTTTGATCTCCGAGTACTGATTTTTCGCACGGGGACCACGCATGTTTGAA 
GGGACTGGGTTTGGGTGGGTAGAATACGGCGGCGAGAGGTACAATCACGATAT 
TTACGTGACAACCGAAGGGAAGGTTCACCGGCGTGAGAAGGGACTCTCCAGGA 

50 GTAAGTTCGGCACCAGCCATAACCTGGCGGCCGACGAGTTGAGACGACTCCTG 
GAGTTGTGCGACGAGGAGCCGGAGGTCATCGTGGTGGGGACGGGCCAGAGCG 
GTGTTCTGTCCGTTACGGAAGAAGCCCGGGAGTTCTGCGAGGAGCGAGGGATA 
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GAGCTCGTAGAGGCCCCAACTCCGGAGGCGATAGAGCGGTACAACGAGCTCAA 

AGATAAGGGCAAAAAAGTGGCGGCCGTGATTCATACGACGTGCTAGGAGGGCC 

CGAACTCCACCTCGATGTATTCTTTCGTACGTTCGTCCTGAGGATCGGTGAACA 

GCTTCTCGGTGCTGTTCGCCTCGACTAGCTCGCCATGTAGGAAGAACGCGGTG 

TAGTCTCCAATCCGATACGCCTGAGGGAGCAAG TGTG TGACGAATACTATGGTC 

ACTTCTCCTTTGAGCTCCATGACTGTCTCCTCGATTTTCCTC(3TCGCAATCGGGT 

CGAGGTCGGAGGTGGGCTCGTCCATCAGCAATACCTCGGGGCGCATCGCCAA 

AGCTCTCGCGATACAGAGCCTCTGCTGTTGACCACCGGATAGCGCTGAAGCCG 

GGTCGTCGAGTCTGTCCTCCACCTGGTCGAGTAGTGCGGCCTTCTCTAGTGCC 

TCGTACACGCGGTCTTCGATCTCATCCTCGTCCATACCCATCAGCCGGAGTCCG 

TAGGCGACGTTGTCGTAGATGGACATCCAGGGGAATGGGTTGGGGTGCTGGAA 

CACCGTTCCAACACGGCGCCGGTGAGCGATGATATCGGCTTCATCCTCGTACT 

CCAGGACGTTCTCGCCGTCGAAGATCACCTCTCCCTCCGTGCGCGCGTACGGA 

ATTTCTTTGATCATTAAATTGAGGCAACGAAGGAACGTGGACTTACCGCAACCG 

GATGGTCCTATGATGGTGGTGATCTTCTTTTCTGGAATATCCAGAGTGATGCCC 

TTTAGTGCCTCCTCCTCGCCGTAGTACACGCGTAGATCACGTACCTCGAACGCC 

GTCATTGGCTCAACCCCGCCGACCGATCTTCCTTTCGAACTTATCCCGCATGTA 

AATCGCCAAGAGGTTCAGCCCGAGCGTCACCGCGACCAGAACGGTCGCCGCG 

GCAAACGCCGTGGCGCGTGCTCCCGGCTCCATTAAGTACTCCTTGGCAATCAG 

ATAAATGCGGAACGCCAGCGCGTCGGTAGGCTGGAGCACGTGAACGAACGGG 

TTGGTGCTGATCAACCCTATCATGACCGCGGTCAGGATGATCGGCGCGGCCTC 

CTCCGCCGCTCGACACATCGACAGCGTGATTCCGGCCGTAATTCCCGGTTTCG 

CCATCGGTAGCAGTACGTCCCTGACAACGTGGAACCAAGAGGCGCCCATACCC 

CGTGCCGCCTCGACGTACTCCCGCGGTACGGACCTGAAGGCCTCCTCCGCCG 

TCCTCACCATCACTGGGAGATTCATGACTGCCAACGTCAACGCTCCTGCGAGGA 

CCGAGTATCCCATCTTCATGTAAACCACGAAGAGCGTCGCACCGAACAGTCCGT 

AGACGATAGAGGGAACTCCGGCGAGAGTGTCGATCGCGAACCGAACTGCGCG 

GGTGAAGGCGGTGTCGCCTGCGAACTCCGCGAGGTAGAGCGCCGTCGGAATT 

CCGATCAGCGCCGCGAAAACTGTCGAGTAGAACATCAGCGCTAGGGTTCCCAA 

CAAGGCGGGGTATAACGAGCTGTGGACGGGGTCCCCGATGTTGATAGGACCG 

AACAGGATGTTCCAGCTGAGCGCCCCTACACCGTTGGCGAAGATGTAACCCGT 

TATCCCCACTAGAGCAGCCGCCGCTATCACACCGGCCAGCACCATCAATCCGG 

TCATCAGTTTACTCACGATTACCGGATTCAGCCGAGCGTGGTGTGACTTGCGCT 

TCCTGACACGGATACGACCCGTACGCCTCCGGTAACGGTACGCCAGAACGATC 

ACACCGGTTACCATCAGCATCAGCACGAGGCCTCCGAAGTACAGAGCGTAATA 

CCCAGGTGAGCCCACCGGCAGTACGGTAGCCTGAAGCAGGATATGAGCCGAAA 

GCGGTCGACACGGATCCAGCGGTGAGGTAGGTATCATCAAGGCGGCACCGGC 

GACCAACGCCACGGCAACGGTCTCACCCATCGCCCTCAGAGTACCCAGCATGC 

CTCCGGCCGTGATACCAGACCTAGCCGCGGGCCACAGTACGGTCCTCACCACC 

TGCCATCGAGTCGCTCCCATTCCCAACGCGGCCTCCACGTACTCTCGCGGAAC 

CGCCCTCATCGCTTCCATCATCACGCTGGTCATGTAAGGAAGGATCATGATGGC 

GACTATAATGCCCGCCACGAGTACCGAGTAACCCGTAGGAGCCCCGAGATACT 

CCCTGGCGAACGGGACGAGAGTCAGAATACCGAACAGACCGTACACGACTGAA 

GGTATACCGGCCAGCATGTCGATCGCAGGTCGCAAGGTCCGTCTGAGGATCCT 

TGGAGCGAACTCGGCCAGATAAGTCGCGCAAAGCAGCGAAATCGGGAAGGCTA 

TCACCACGGCTATGAGCGTCACGTATAGCGTCGAGATTATCATAGGGAGCAATC 

CTAACCGTGGAGGGTAGCTGTCGGGCCTCCAGACGGTACCGAACAGTATGTCG 

ATCACGGAATCATATTGCAGAGCTTTAACGCCGTTCAGCGTGAGGAACAAGTAA 

ATCCCGATCACCGCGGCGATCGAGATGGCGGCCGCCGCGGTGGCCGACTTAA 

TTAGATTCTCAGACTCCTGGGCTTGCTTCGCGGCAACTTCCCGCATCACTGGTC 

CCCCGGTGGGATTTGATAAAGATCTTTAGGAGGATCGAAGAGGAGCCGCCCAA 

CTCCGTTACTTAACTAGCGGTTTGATCTCTATGTACGGCTTCTTAGAGAACAGCG 
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GTGCATCCTCGGGTACCGGGACGTATCCCACCTTCTCCGCGAACTCCTTGTTGA 
CGTCCGGCTTCCTGATCCACTTGATCAAAGCGATCGCCGTCTTCGGGGCATTG 
GAGCGGTCGATGATCAGGTACTCGGCCCTGACCAGTGGGTACTTCTTCGCGAT 
GATCGTCTGCTCGTTGGCTTCAACACCGTTGACTTTCAGCGGCTTCACCGCGCT 
5 CGGCACCTTACCGCCCTTCTTGGCTTTGACGACGTAGGCGTAATCCACGTAACC 
GATAGCGTACGGCGTCTTCTCTACCTTCTCCAGGACCTCCGAGTTAGACCCACA 
GAGGATGGCGTCCTTGGTGTAATCCTGGATGTTTAGGT ACTTG TCAAACGTTGA 
CCGCGTGCCTGAACCCTTCGCACGACCGATTACGACGATTTTCTTGTGTGGTAG 
ACCCGGCTTCACCTGATCCCAGTACTTGATCTTACCGGTATAGATGTCCCTAAG 

1 0 CGTCTTCGGGTCGATGTCGTCTAACTGGCCTAGCGTCTTCCCATTCACGATCGG 
TACAATCGCTGATAGGACCACAGGACACATCACAGGATCACTTAACTGCTGAGC 
TTCTTCAGGCTTCAGTGGTCTCGATGCCATAGCGATATCGAACGTTCCCTCAAT 
GAGACCCTTAATACCTGCGGAGGATCCACCATCAGAAACCATCAACTGTACGGG 
CTCGTCAGGTAGTCCTTGAACACCCACTTGTTCGCCAATCTGQTTCCATGTCATT 

1 5 CGGTGTTCTTCACCGACATAAGCTGCAACCTTCATCATAAATGGCATTAGACTC 
GTCGATCCTCCTATCCTTAGCTGTG I I I I I ACTGCACCCGCTGTGGAGTAGTAG 
TAAGCCGCGCCTCCTGCGATGACCGCGATCGCGACCACAGCCGCAATTAGGTA 
CTTCTTCAAAATTTCACCCCCCACTGAACCACAAGAGATTGCATTATAAAGTTGA 
CGGAACTTGATCGGAAGTTCCTAAAATGTGAAGGGGGGTCTGCTCTGCGGCAG 

20 TGCCGGATTTGCGGAATACCTGAGACCGTTGACGGAGTAGAACTGGACGAAAG 
CGGCGTGTGCAGGGCCTGCCGACGACAGATCCGGCACATACCCAGCAGGAAG 
GAGCTCCGCGAAAAAGTCCGGAAGGCCCTCGAGAACTCGGAGAAGGTCCTGGT 
GGCGGTTTCAGGAGGTCTGGATAGCCTCGCTGCGTTGGGACTCGCCTTGAGAA 
TCTGCGATGAAGTAGTAGCGCTGACTGTGGACACCGGTGCGCTCCACCCGGAG 

25 GCCTGGCGGAGGATAATCCTGGCTCGGAGGATGTCTGGTATAGAGTGGGAAAT 
CATCGGCGACCAAAAGCCGTTCTTGAAGTTGTTCGAAGAGAGATTGACCCGAG 
CCGAGTCACCGTGTGGACCATGCTCACGTATGATCACGCGAAGATACGAACGG 
AGGGCTCGGGAACTCGGTGTGGACGCCATAGTAACTGGACATGAGCTACCTCA 
CGGGACGTCACCTGTGGTCCCCAAGGACCCACCGGTGATTAGAGCGATGTGTG 

30 GAATGACGGAAAACGAGCGCCGGGAAATCGTCGAAGAAGAGTTCGGACTGACT 
GTTGACAAGATATCGGGTTACACCTCTAACTGCATCGTACTACCGTTTGCCTTGA 
AGCTATTCTACATGAAATATGGATACAGCTTTGAAGCACCACGGTTAGCAGCAAT 
GGTACGATATGGATACATTTCTAGAGAAGATATGGAACAAATTATGACGCCTCC 
GACGTTATCTGACCTCAAAGAACTGTTAAGGGAGTGCGAGGAATGGATTCCAGA 

35 AAGCTTAAAACAGATGTTACAGAAGGTTATCAACAAGATATCAAAT TCGG ATCTT 
GGACGCGAAAATGGGGACTAAAATCACTTTCAGAACTTCTGGAGCTTTTAAGGA 
AAAAAGTTAGTGGCAAAAAAATTTGTGTTCTGATTTCAGGCGGGATGGATAGTG 
CTGTTGCAACGAAGATTTTACAGTTGTCTAATACCGATGTGAGAGGACTTCATAT 
AACACATAGATGGATGTGGTTCACGCCGGAGATTGAAATCAAACGAATATCTAA 

40 AATGCTCGGGATTAAGATAGACGTTGTTGATATAACTGATGAGTTAAGGCGTAG 
ACTTCGAGGTGCTAAAGGCAAATCTGTGTGTAAAATATGCAAGAAGATTATGTTG 
GAGATAGCTGTTAGTAAGGCCAGTGTTGTGGCCACGGGAGAATGTGGTATGGA 
CACCATAGCGGGTGCCGTTTTGGACGTGTCGAGGCGAACCGGGATCGAACCG 
GAGTTCGTCCAGTTGCCCAAGAGGTACTTCAACGGAGACGATCGCATCATCGT 

45 GCGGCCGCTGATCCGCATCCACGAGAGCGACGTGAAGAGGCTCGCCAGGCTT 
CTAGGTGTGAAAGTACGACGGGTCGGGGAGACCGGGGATCTCCGTAGGGGAC 
GCCGTGAAGGGTGTCCGCTCCAACACCTGGACCCGTGGGTGGACGTTACCGAT 
GAGCTGATGGACGAAGTCTGGGACGTCAACGTAGAGGCGTTACTCGTAGCCAG 
GAGGTTAGGGCGTCGGGTATCCGTGAAGTGGCCATCGTTCAGGATCATATTGG 

50 AAGGAAGTCCCGAAGAGCGACGTCACGTTGCGGAGTGTGTCTGGTACAGGTGG 
GTTCGAGCTGGAAGACCCCGCCGGTACAGGTAGAGTCCTATCGTGGCTATCAA 
CGTTACCGCGACTATCAGCGCCGCCACCGATCCCCAGCCTGAGACTACGGGTT 
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CCGGTCTCTCACGCTCCATGACCCTGGCCGACTCTGAAGGGTGTTCGTGCGAT 
TTCTTTCCGGTTTTCTCAGAGGAGGGACTGGCGGTCCTCGTCCCACCCACGGT 
GGTTCTTGAAACCTCTCCTTCGGTGCCGGATGCTACCCCAACGGACGACTTCC 
GCGCGGTGGTCACTGATGTCGCCGTCGAGCCGCGACCGTACCCGCCCGCACC 
5 GGTGTTCGGAGTACCTCCACCCGCAGCGACTCGTCTGGATACATGGGCCGTGG 
TAGACCTCGACGTGGAGTACCCCGCAGGATGTTCCTTGACGACTGTGGTCGCA 
CCACCACGAGGGTGTTCGGTCTCGGATCGCGTCACGGTTCTCCCGGAAGTCCT 
TCCGGAAGGTTGTCTAGGTTCCGTCG 
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Attachment B 



<SEQ ID No.:0001 ;PRT;Methanopyais kandleri> 
5 MSLIEIDGSYGEGGGQILRTAVGMSALTGEPVRIYNIRANRPRPGLSHQHLHAVKAV 
AEICDAECEGLEIGSTEIVFEPGKVKGGEYEVDIGTAGSVTLLLQAVKLAAIAADGPV 
EMEVRGGTDVKWSPPVDYEINVNAHYLDRLGYRYELEVLRRGHYPRGGGIVRARM 
EPPKRLKPLEAVKFGELESVRGISHCVRLPPHVAERQAKAASEIIERELGIRPEIEIET 
YPKGRDPHLGPGSGIVLWAEDDQGNRIGADALGEKGKPAEWGREAAEQLVQRLR 
10 TGMALDEHMGDQILPFLAIADGESVFGVTGVDPHLPTNAWWEKFLPVSVEIRGKE 
GEPATVEVRPEG 

<SEQ ID No.:0002;PRT;Methanopyrus kandleri> 

VGVIEDMMKVGMRSAKAGLEATEELIKLFREDGRLVGSILKEMEPEEITELLEGASS 
1 5 QLIRMIRSLHTPAVDVFERSGEFVIVAEVPGARPEDVQVRAGERFVEITANIPKMRE 
GEAKTRERVTGEVRRRIDLPEKINPSAVSAKCGRGLLIVRAPKAEASEIEVKPMEEE 

<SEQ ID No.:0003;PRT;Methanopyrus kandleri> 

VSGNPFRKMPEVPDPEELIDVAFRRAERAAEGTRKSFYGTRTPPEVRARSIEIARVN 
20 TACQLVQDRLWEIVRKTPNLDELHPFYRELADALAGIDRLKSSLADVHTVAKIARLIR 
EEYTRKIKRARDPRTAAELRRQAFGRLASTIRRKVGDALRFLRKVQPKLVDLPAIDT 
EMFTVTLAGFPNVGKTTLMTVLTGSRPEIAPYPFTTKGIQVGYMERPYPVQMLDTP 
GLLERPEEERNPVERQAIAALKHVTDAVLFLIDPTGTCGYPVEEQLELLDRVRKEFD 
VPVYWLTKADLRDLWEEPDLEGEPVYKVSATERTGLKELRELLNDLARGHYSGRD 
25 RGHDEGRDEER 

<SEQ ID No.:0004;PRT;Methanopyrus kandleri> 

MEYIYAALLLHAAGQEINEDNLRKVLEAAGVDVDDARLKATVAALEEVDIDEAIEEAA 
VPAAAPAAAAPAEEEEEEEAEAEEEEEEEEEEEAEEEAAAGLGALFG 

30 

<SEQ ID No.:0005;PRT;Methanopyrus kandleri> 

LVPWVEKYRPRSLKELVNQDEAKKELAAWANEWARGSIPEPRAVLLHGPPGTGKT 
SAAYALAHDFGWDVIELNASDKRTRNVIEKIVGGASTSRSLLRMTREAGGDYEHVE 
GHSDRVLVLVDEVDGIDPREDRGGVTALTRAVRQARNPMVLVANDPWVLPKSLRD 

35 AVRMIEFRRLRVNDIVEALRRICEREGIEYEEVALRRIAKRARGDLRAAINDLEALARP 
TGRVTSDDVEALGWRDKEITIFEALGRIFNKPPRQARRALWNLDEDPDDVILWIAQN 
IPRAYRDPEEIARAYDYLSKADVFSSRAIETGDWRFKYVYATDLMTSGVAAARKGKP 
PGFVRFQPPKILRKLGTTRKEREVRNSIAKKIAERMHVSTRRAKMDVISVLEIAFRKV 
ADNPTDRGLEILGGIAGYLELSKREIGFLCGDPQVAQRVYQRALRVREKLRKIRRER 

40 VKGAMESMLERKREESEVEEEAKEIEEAVEKAEEEEEREEKKKEGGGEQRTLDAFF 

<SEQ ID No.:0006;PRT;Methanopyrus kandleri> 

MAEHELRVLEIPWVEKYRPKRLDDIVDQEHWERLKAYVNRGDMPNLLFAGPPGTG 
KTTAALCLARELFGEHWRDNFLELNASVSADTPILVRRGGEVLRVTFEDLDSWYFG 

45 DRGGEYVDVSDLEVLTVDRNFRVTWARVSKLIRHRARKILRVHLEDGTIELTGNHAV 
l\WLDEGGLRAVKASEIEEGSFLLSFVAELDEQPTDGGTVVTSVGSGSRVSDTTYEL 
PVEVRVELLRELADDGVIEASEDVSVDLAWLARISGVESRVTDDGVELVWETRTGD 
LLPADPVLKLVERLESDLVDDLESWVFDGRVSKEAVRKVLSSVDAKNLRGDARRAY 
RMLRTLVRSDVHAVKVEDLDVMDYDGYVYDVSVPGNEMFFAGEVPVLLHNSDERG 

50 IDVIRTKVKNFARTRPMGGARFKIIFLDEADNLTRDSQQALRRIMEMYSDACRFILAA 
NYSSAIIDPIQSRCWFKFTKLPESAIKERLRKIAESEGVEITEDALDAIVYVSEGDMR 
RAINVLQAAAALGREIDEDTVFQIAATARPEEVREMIHHAWNGDFERARELLHELLT 
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RYGMSGEDWRQVHREIFDMDEIPEEiAIPELVNAVGDFEYRLIRGSDERIQLEALLA 
RIHALGNEYSGG 

<SEQ ID No.:0007;PRT;Methanopyrus kandlerl> 
5 LVEIKEIGEVSTEETSPGAHSHITGLGLDENLKAKPVGDGLVGQEEAREAAGIWEM 
VKQGRRAGHGLLLVGPPGTGKTAIAYGIARELGEDVPFVSISGSEIYGTNLSKTEFL 
QQAIRRAIGVEFTETREVIEGKVESLEIERAKHPLSPYMEVPSGAIIELKTQDDHRRF 
KVPEEIAIQLVQAGVREGDVIQIDVESGHVTKLGRAKDALEEEEEELLGVHAVELPE 
GPVQKKKEIKRWTLHDLDMANVRAGRLLGFREEEITDEIRQKVDERVQKMVDEGE 
1 0 ASLVPGVLFIDEAHMLDIEAFAFLNRSLEEEIAPILVMATNRAMAKVRGTDEEAPHGI 
PGDLLDRMLIARTRPFERHEIHEIIGIRARVQDIQLTDEAHEYLTDLGEEKSIRYATRLL 
EPARIVAEKEGSEWEKKHVERVEEVFTDVSDSVEYMERMRRELPVMKYLTG 

<SEQ ID No.:0008;PRT;Methanopyrus kandleri> 
1 5 MGTPEGIDVITWISEAPYGQERAYTALRFALTALVEGEEVKIFLIEDGVFLGKKGQN 
PDEVPN YLELLEQC I EQGAEVKACGPCSKARG LSEED Fl EGVELATMH DLVNWVKE 
SDNVIFF 

<SEQ ID No.:0009;PRT;Methanopyrus kandleri> 

20 VYVATWTGPGLDTDPNPETNCWTTSVWDVKWWNSHLDEVPVKEQIELIPVKDISR 
WRRILYTGVDPVTGHRIDWYVPGGWRPEEHWGSDWDDLLRWAQLHLGIGYVGIC 
AGATTFIRAFPCVWSVDGLKGHALPEVLLLPHPANPLVQEGESRVIRMYYANGPGM 
EWKRGWYTIKYYIDKKLHKIKAYCDVQGVMKYLEHVKGWAYVAGRWIVDGVEKGR 
FWMSVHPEIMGRKDKDPDMVQTFIYAILWAAKRLPSGWKIHLTLDKTLVGVGEAVK 

25 WLRLVNSVGAPIADFSPIWVKWGPEGEEEHVLKTNEEGKATLTWPESEGLYRIE 
ASAVDVQATGSFSVGIPPVPFPWTGVLIAAILGIWTPRRVRQSSQG 

<SEQ ID No.:0010;PRT;Methanopyrus kandleri> 

VEPDELIEELELRKRPRGTVLLCGIGRLGFRVFLRLLETHRGGPKRIVCVDGQRVEP 
30 DDIIHLRHGARIGENKAEFAARLGRVHPLREVHAEPEFVTEENASELVDTWEPDVW 
ITIAGGRTTPVTAALAREARRFGAVTVSTGGVFGYGSEEVRWQLEEAEGPVAREL 
REYGAPSDHVLVTTGRYIRDPDPIPPMVLERVADELTELALRALSNPSRGDDDS 

<SEQ ID No.:0011;PRT;Methanopyrus kandleri> 

35 MTVAKAIFIKCGNLGTSMMMDMLLDERADREDVEFRWGTSVKMDPECVEAAVEM 
ALDIAEDFEPDFIVYGGPNPAAPGPSKAREMLADSEYPAVIIGDAPGLKVKDEMEEQ 
GLGYILVKPDAMLGARREFLDPVEMAIYNADLMKVLAATGVFRWQEAFDELIEKAK 
EDEISENDLPKLVIDRNTLLEREEFENPYAMVKAMAALEIAENVADVSVEGCFVEQD 
KERYVPIVASAHEMMRKAAELADEARELEKSNDAVLRTPHAPDGKVLSKRKFMEDP 

40 E 

<SEQ ID No.:0012;PRT;Methanopyrus kandleri> 

VLRVATAECFTHGFVGREIHASASGYTGELGSEILGTELEGKVSWAACFIPTVSGL 
RSLLGIDPPEPDEVSKSGAKAYREETDRKVAVMMARAVRERTGADVGIGTTAGIGR 
45 GAICLDDGEITLLGRTDVHANLLKPDERIRKRQLQGIKRSLVMFRAYFRCELDELLEE 
EWVEEVTRDLP 

<SEQ ID No.:0013;PRT;Methanopyrus kandleri> 

MVEINKVAILGAGCWRTHAATGITTFKRACEVADETGIKEAALTHSSVTYAVELKHLA 
50 GVDEWLSDPVFDADGFTWDIEEDCDVDLDEFIKAHLEGNPEDVMPKLRDYVNDIA 
DDVPKPPKGAIHFLSPEEMEDKLDIWTTDDAEAVEDADMIISWLPKGGVQPDIFKKII 
DDIPEGCIVANTCTIPTRQFKEMFEDMGRDDLQVTSYHPATVPEHKGQVFVAEGYA 
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DEEWEAVYELGEKARGLAFKVPGYLLGPVCDMASAVTAIVYAGLLTFRDACTDILG 
APVDFTQNMAVEALQMMAKFMEEEGLDKLEEALDPAALTNTADSMNFGPLADTEIL 
PKALEVLEKYSKKAE 

5 <SEQ ID No.:0014;PRT;Methanopyrus kandleri> 

LKEPEPGITDLTETVRSRPFWDWKEIGLAKAEEIAEWPEGSRILVLGAYLTGIFVAE 
LLSEEHEITVLDPEPALRKILPPGVRFRASRVPPPGRYDWIDLTGLGGTNPRVLRRL 
NPEVLWENPAGNMNDPRIEEYNDTEERLEAGEESYELRLFDAPFEAKTSGTFTLS 
VRTVREAANRLERHYGVLYAVPGWNLERWTFRLRRPEEGVERAREKPAVTVSQL 
10 TGSSDPDEVIGEVLDEILFEIRER 

<SEQ ID No.:0015;PRT;Methanopyrus kandleri> 

MRSSSKSVSVEGVLEVLEGLAPFDUWEGDEVGLVAGDPSDSVDRVWCLDLTPQL 
VRRLSPETLVISHHPVPGPLLERVRSPVIVFHSNWDAARAAEALAEWLGLEDVRKP 
1 5 DPLAAEGRFDGTLEDLLSRVEDALNPPEIRWATKNRIHRVIWSGFGLSTDRFVRLA 
AKEGADAWSGDLTHRTAWARVLGVTCVDATHARTELPGLKELAEELSKRLRVRV 
ELRSPEHPVGDHYRAFQRRAARSQDGS 

<SEQ ID No.:0016;PRT;Methanopyrus kandleri> 

20 VRFKDALREVRTDRKLADTEAIVRLLSAKSVRVHDLFRAALSEKLHHRGELVKLTSTI 
HVTNECRIRPRCAYCGFAAGASPEGYFEGFTRSYEEIAEAAKAIEESGIPRVSCSGA 
YRGDGGKLAVTAARAVKENTDLELLINFGHDLSEETIAELARLDVETICCNLETTNRE 
LFERLKPGDSFEERVRVCETVCRYGIDLSSGLLVGIGEDYRDRAEHLKFLARFETLA 
EIPIMGFNPYPGTLMEHVPRCPLLEQAKVMAVARLMYPDLMITAPTPTVGPEEVEVA 

25 LMAGADNLATVIPDNHPHEVKGVGNPRTGNLDRWELIEGFGLKPELRGDRACSTS 
CTKLVNRSTQRSS 

<SEQ ID No.:0017;PRT;Methanopyrus kandleri> 

LLDLLHEACESLDAALELKRLAYEGKLSVDEWTDLGELTDRELEALGDNLRTFPMG 
30 CDLIELAVGPCASDYSPDVLLANAILADRMGLPLHVCAYAVADVAENYGMRPIELFR 
RLVRNVRVPVDVDHIGAHGPMRFPRDITACEGTCYLEGPPFKECPRGRIHRRLIDKE 
RQQGEDLEEWAELAASICVNVTGEGGQDAEAHAAPLDEMKRVAETARHSGAGVG 
AILHVADGEDEFADGLKAAVEEVKADYLAVEGGPFNRAEDRLSAFRRAWACRVFA 
PGKWLTNGAYEDELWGLRAGLNGALSGFPKNHHGYMVGYEPGTARRGKFGLPK 
35 VLAIMRKTLGSRYGNTKVPAGWEELEGITRAALFLGSNLLYPRDVAGIPIGDVHWVA 
ALRSNAARELSDEVRSVEEVASEVDADTVALLGGRFPAWGLALTLDELGVSEVLISD 
PDAWVERATVRLLDEELDATVHAMAGDDRKAVKEADAAFVTAVMPGIAERLAERT 
GAMTVC 

40 <SEQ ID No.:0018;PRT;Methanopyrus kandleri> 

VLKETLLKAWWESWEGTRRGDEEREVEGLREYLTSADRLAWTGNEDKLRAVNKV 
LRRFG LPEAE Ml RVPTEM ADATPCPAI FKAI MG VQVSD ADWI ARG RLGVPGSGAM 
TVFMDARCRLLTAALSPPHVLHEMSVKEAMEREAEEALRRLGMRETTSR 

45 <SEQ ID No.:0019;PRT;Methanopyrus kandleri> 

VFSVPSPGDPALTDRLLRSLPTDRIETVYFGLPIAGTGRATPVQVDTDTATELAEVC 
HSYSVEPEAVINPLCTADWCSRNAFAEFERTLDDLDDAGIERLVLSDPLMIHAAVE 
RGFRVSVSCWEVNTPERARYFDEIGVEEITLDTNVNRRLDTIEAIASEVSARLRMVN 
EGCLPDCPYRASHFCLFSHATRPGEEVAEDPYFVRCISERVNNPTLIIKSPFVRPED 

50 LSVYMDLGVRAFKIAGRANSITWIRRAVRAYLRGRYDGNLLDILDCPTVLRHLYHVD 
NRELDGFLKRVGRCDRRCSKCGFCAELAERAVEPLGGLEDAEVEPARTGRVTA 
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<SEQ ID No.:0020;PRT;Methanopyrus kandleri> 

MPKLNQRGLVELRRELERRLVELLGKPVHVMQLTIFALPCGCVGASLEVRNIVREDA 

EVFRDHLRDLLREMVKWTLGKEPDLYYARLTPSGYDWSLTGRVACDECEKNFKG 

AADVLPL 

5 

<SEQ ID No.:0021;PRT;Methanopyrus kandleri> 

MTEVGVIGGTGFQPGLPERRRTVFTPYGTVRVDITRVGDHRVYFINRHGKGHDLPP 
HRINYRAIVWAMRELGVKRILATNSVGVINSDEYEPGDIVLPVDFLDFTKRRPTTFYD 
EKWHVDVTEPYCPELREALLKAADDLGYTVKEGAVYVATEGPRFETPAEIRAFRKL 
1 0 GGDIVGMTGFPEWLARELEICYASVCLCTNYAAGIDDRRRTIDEVFELVEELRPKAV 
ELIERCIEYIPPKRSCPCSQALEGAEV 

<SEQ ID No.:0022;PRT;Methanopyrus kandleri> 

VFSISWITIGGLPGSGTTTMARRLAEHYGLKHWAGKIFREMAEERGMDLEEFSKV 
1 5 AEDNPDIDLEIDRRQREAAEEGDVILEGRLAAFVAAGELDHVKGPDLATLKIWLKAPL 
EVRAERVAKREGIDVEEARRRIQEREKSELKRYKEIYGVDPTDLSLYDLVLDTSRWS 
EDETFSILKAAIDPLLEREDP 

<SEQ ID No.:0023;PRT;Methanopyrus kandleri> 
20 MPAPRYRSRSCRRVYKRTPGGRTVIHFEKKIPNWPKCGACGRRLNGVMRGRNVE 
LKNAPKTQKRPNRPYGGVLCPECARKLIKDKVRYKFWERKREQPWLPVLPDEEPP 
EPEE 

<SEQ ID No.:0024;PRT;Methanopyrus kandleri> 
25 VHGLTEGLARHFYPLVDPFIHYFGPALGMLVAAALVTLFIDIVYELVIGREELERVRK 
MADETKKYQEELQRAKVLGDVKRMKEIEEKMRDHSREFLKVQSQLMSKQIKAMIITF 
PPIIIIIYTLEYRLAHWTVKLPFYVPGVGDTLGPVGWYILCAVTVSFVLKPLAETAVKRF 
GGG 

30 <SEQ ID No.:0025;PRT;Methanopyrus kandleri> 

MGYVIVATGVPGVGATTVTTEAVKELEGYEHVNYGDVMLEIAKEEGLVEHRDEIRKL 
PAEKQREIQRLAARRIAKMAEEKEGIIVDTHCTIKTPAGYLPGLPIWVLEELQPDVIVLI 
EADPDEIMMRRVKDSEERQRDYDRAHEIEEHQKMNRMAAMAYAALTGATVKIIENH 
DDRLEEAVREFVETVRSL 

35 . 

<SEQ ID No.:0026;PRT;Methanopyrus kandleri> 

LADDWLERLRPILERLPEVKVPDRHVPFNEKLFKYTGIPLILYFILCEIPLYGLSPOAV 
DYFANLRAVLAGNFGSILTLGIGPIVTASILLQLLVGGDLIKLDLTNPEDRRLFQGLQK 
LLAIVLCFFEGVMMVFSGAAPPAEPSILLEILLILQLALGGILVIFLDEWSKWGIGSGV 
40 GLFIVAGVSSQIIIGAFNPLPSPQQPGRPAGAVWAFLYSAMQGTPDWTLLAPVIGAII 
TFLIVLYVEGMRVEIPIAFAGIRGARGRFPVRLLYTSNIPVILASALFMNVRLWALAFQ 
RMGVPILGKLDPRGQPISGLVYYLSPPNSIVKTLSDPLQALGYMMAMVIASVFFAVL 
WVELTGMGPREIARHLHRAGLHIPGFRRDIRVLEKRLQKYIYPVTVMGGAFVGFLAA 
GADLMGALGGGTGVLLTVSILYNMYEEIKQERLMEAHPWRKFLEKTLR 

45 

<SEQ ID No.:0027;PRT;Methanopyrus kandleri> 

VWRRKKKSPKKYRGSRTHGGGSHKNRRGAGNRGGRGMAGSHKHKWFHVIKYM 
PDHFGKRGFNRPPKWREPNTINVGELDALADKLLEDGIAEKDGDKIVIDVTDERLK 
PYGGPFDKVLGGGHVKRPLWVAPEFTERAVEKLEEAGGEAREA 

50 

<SEQ ID No.:0028;PRT;Methanopyrus kandleri> 
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VRGPVGVRRDIEDTMRMLKLLRRNWCVLIDDRPSYLGMLQKIKDYVTWGEVEPDT 

VAALLKKRGELEGGRPVTDEYVSEHTEYDSVEEFARAYCEFEAELDDIPKLKPFFRL 

HPPRGGYERGGIKKPYTLGGALGYRGKAINDLLERMI 

5 <SEQ ID No.:0029;PRT;Methanopyrus kandleri> 

MSVPPHLEEWEPKTKLGRMVKEGEIKTIDEVFAQGWKILEPEIVDWLLPDLEEEVLD 
VNMVQKMHKSGRRVRFRVTWVGNKDGFVGVGQGKAREVGPAIRAAIDRAKLNIIK 
VRRGCGSWECGCGRPHSIPFEITGKCGSVRITLKPAPRGTGLVAGETAQKVLEMA 
GIEDVWTKTTGGKGKGETRTTINFAKATFDALRNLIYVRMREEEAERLGIVSGSAEG 
10 A 

<SEQ ID No.:0030;PRT;Methanopyrus kandleri> 

VIALATGPRYRVPFRRRREGKTNYYKRRELIKADAPRLVARKTLNHNIAQIVDFAPH 
GDVTLASAHSIELRNKFGWKGHCGNTPAAYLTGYLCGLRALERGIERAVIDIGLHRP 
15 VRGSRVFAMLKGALDAGMDIPHGEEVLPPEDRIRGEHIANLARQIKEEDPEEYERRF 
SKYLERGLKPEELPEHFEEVKSKIEEEFGGA 

<SEQ ID No.:0031;PRT;Methanopyrus kandleri> 

MNLRPQRRMAAEILKCGVHRIWIDPERLEEVARAQTREDIRRLIKEGAIRKKPIKGQS 
20 RVRARKRHEQRKKGRQRGPGRRKGAKGARMPKKRAWIQRIRPIRRKLRELRDSG 
Kl D RSTYRKLYMMAKGG YFRDTSH LLAYI EEN DLWKK 

<SEQ ID No.:0032;PRT;Methanopyrus kandleri> 

MKYKMELSDLECPVCGEKALMVHGRVDEIPHFGRVLEQFIHCKACGYRHSDVMCL 
25 EDREPAEYRYRVNSPEDLRVRWRSPSGFVEIPELGIEVKPGPAAQGFVSNIEGLLR 
RIRERVETAAKWADKEESKKRAEEILRRMDAAVSGEDEITIVLKDPYGHSAIVPEED 
DKLEVRELDEEEAEELRSRIFRPLVPSGEYSN 

<SEQ ID No.:0033;PRT;Methanopyrus kandleri> 

30 MARSTIVLIGGASGVGTSTIAREVARRLNITHLIETDHLREVLRGAIDKKYAPVLHMSS 
YNAYRALRIPDHMVPKRFRDRVIAGFVEHASMVKPAIDMVIKRAVEDASDLVIEGVH 
LVPGLVRPEDYQYADVHMVILYADEEEHRERFVKRAMEKGRGGRHLEYFRQIRIIH 
DFLLEAADEHGIPTIKNDDIDRTVSEVLSWRSVSWIKSVHSLEDSVREAEIIRENNC 
RLIDIGFPIPGKRDVIKVSFRRDPVDEWEEILNNEESRQYFKHLYSASNNVHYHKISA 

35 PDEESLHRAIEKLREEGFKVEELRPGDVCEVGKEDRGG 

<SEQ ID No.:0034;PRT;Methanopyrus kandleri> 

MLGFLKKIFGEGENSKGPMLEDFLEEEEEERTQHPKVTIIVSRVQEPSDLEELMNEL 
YQGNVLILDVKPLLDRDGHEDIIQELKRTAVSLGGFVGVIKDTVLLVTSDSVDIERRG 

40 

<SEQ ID No.:0035;PRT;Methanopyrus kandleri> 

LTVLRSIDELAELNPFAWGAGGGGEKFATLPTVEWGIMDDDPSKVGMEIAGVKVT 
NDFDEAVEGASSVAIMLPKGAEHRALELAVESIRRGLNWTSFRSLPLEDYPALVKL 
AESKGVKILELSPRLDWREVAGDAPERCTEWPKKDRPETEIPRVFVGGTSQECG 
45 KRTTTLKLAEGLEASGYTPATVATGEFAALEADVGFRAGSLSVMDVASAVAHAVDY 
VAEEKDADVIIVEGQSSLTERRNPHPRPLYLGILLGCAPDAVWCHRPNHPFRYPRG 
VLAEVNALRVIVPDADLAAVCVNPRNLEEPFETYARRLRAKIWRATGEQVPVRNPV 
EES EKLARDVLRTI EGAG RGGARC 

50 <SEQ ID No.:0036;PRT;Methanopyrus kandleri> 

MKETSVKEVPELDSRAFRIAVLGPENAGKSTLVNALMGREVTEVSEVPGTTKTVSG 
YRWTSREFPLYVFDTVGLADERGKRSKRGVRAEDVAEKLGRYDLALFWDVTRHV 
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GPETLRALHVIKYAADLETLLVANKIDLLDRGELEERLERIRERTGHRPIPVSALTGEG 
IGRLLREIERRVREKRRTLRAAPGYR 

<SEQ ID No.:0037;PRT;Methanopyrus kandleri> 
5 LDVEAVYRLKRILRTGWLVRGIPRSSVESVAEHSFGAAMLAWEICHRLAERGIDVDP 
YKTWMALIHDLPEALTLDLDVEASRVFGDAKREAEEKAAECVFDEELLDLWREFER 
RESPEAKAAKLADTLDMALQALEYSQVGFEAYREFLDSAEREARELGREYLLVFKEI 
LRERGWDSNEGGGKGSG 

10 <SEQ ID No.:0038;PRT;Methanopyrus kandleri> 

MKWEKDLD KG Yl EVLPETLD DLWHLYH WRKG DLVFALERRRVKDERAETI RRDK 
GERKPVYLGVRVEDVEFDKYANRLRIKGVIEHGPESGSHHTVNVTTGKRIKIVKDEW 
ERKDLERIEEAEMSRPPVMLVAVDTGEGTIGIVRDYGLDWARVRHNVPGKRGGDR 
RAEMRKFFHRLADEIERIAEEEGVEHIWGGPGFVKSDFAEFLREERDIPAHVEDTG 

1 5 SAGEAGLIEMIRRGAVERAVEESRVAEEVKHLEEVFKRIGKGDDKVAYGVRECLKA 
AEFGAIDVLLVADEKFREAMVEGEEDVLNAVKYAERTGAEVLIVSTEHEWGERLREL 
GGIAALLRFSIPTG 

<SEQ ID No.:0039;PRT;Methanopyrus kandleri> 
20 MAVERVSTGIPGMDEVLNGGIPERNAVLLTGGPGTGKTIFSQQFIWAGLEEGEPGV 
FVTLEEHPVQVRKNVEGFGWNFREYEEEGLLAWDAFTGGIGRASEYEKYWKDPT 
DASELIGVIRQAVNDVEAKRVAIDSVTPLYIDKPSVARRIMFRLKRMLAGLGCTSILVN 
QIAAHERGFGGPGVEHAVDGIIRLDLDEVEGRLWRSLIVWKMRGTAHSMRRHPFEI 
TDEGIRVDPEKVFVKERGEVREVED 

25 

<SEQ ID No.:0040;PRT;Methanopyrus kandleri> 

LGGLCPRCRGRGWCGRDRCPFLDALNEVRARLSSRNVDGYTVTAHVSWRGYPRV 
IAAPGVGEHRTPDEGGVLADLPYEEALKTRALTFRRYRGKRDVRNPPDLSDPEIES 
SISVRPVESTLQVRRRLSGASRTTPFIGPLVEGELELDGTPKVPRDLERYHEDDVKA 
30 EEAWGLYRRGYDESYIARALSLGLLGRDRRMVPTRWSVAAVDSMVSEHLAREVR 
DLPVSSEYRVLSGEVFGNEMWVILRPEPLSYELVEAYEPGAPWSDRTRIAVLRDSE 
VKDCKEPRETGGAYFAARLAALEWCSELGKQHGITVIRIVRKEYSAPLGAWVIREAV 
RRAEEVFSTDDPREVWEFLREKLDDPVGEAALKVIKRGRQRTLDTFL 

35 <SEQ ID No.:0041;PRT;Methanopyrus kandleri> 

MLLLKDHAEVLLTVEELGTREEAREIAEEAEAVTEIIPQRLLELELQGLMKRVGPNEW 
ELTDAGKTAAKAVAEAVDILEQPPQEWAHDRWVGSDTVLALKHAALSFVPERWEE 
LLSERGLSEDGELTKAGELVLEAYFKATPKLYVTQDVAGRIARLPPGPGTLKTFIRYR 
ETIDIPDNIFHALEAMRLLVISPPADGGRTYTLTALGREVKYAIEKAIPAMHLVLSPGIM 

40 EDVKAVSEGEEPEDMERLERLGYAWKGSLTRAGEHVLRAYEMVGEDFPGVPPISI 
RPSELRLLEIIDHLYRPDENPNVAPTLKRIKRVLVEEYGEADPDPTTDLKELEAHGFV 
EKTVCDYGKEKGKPIWVLTEEGERLLHGLGAPVRAEGVKAVTVSMGFESPSPEWL 
EEAHRAGLVSQAAITTKGLMAAKIARRVERAPFLTGDEAKLIYRMPNGSIDRGKLIED 
VCDRYGLEEHQVLESLSKLESRGIVEELLTGGVILTRAGQHLKTAIHRGQTMEILKLR 

45 HPITPVATRLLKAVYDLKREGVSAKKLSKFPKTLLKRADVTLDQAKKAVGLLRRTKM 
MSGWKITEAGEELLRAFEVLQEAPEVRQHPEEAA 

<SEQ ID No.:0042;PRT;Methanopyrus kandleri> 

MRALALLALVLAAVGGAAAEEAPLYGVLTHPWTFQLSANQAKQIPKEYVISVEAPAG 
50 AQLPLGKAYYGVFVADGNHAALIVDLTPAVTGETDDAXAA/DPNAMSGKLPPAVKFR 
QWKPAHLAKGALLALSLETKPLPVGLSLKMVAPEELTIEVGKFQVKLNRELLEGLAR 
VLATHEYGHPHGKKKTPVGYLQALVFKYFVKASVTGAEPEELQKLEVSEEEKEGEE 
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EKEVDEETGYALRAFLEVNEQQGLTDLKAEFSVDNLENLIGEAVTVLQDVLSSPEAQ 
QAAATAESALKKFVQVPVAAVCLLG IALVAVRRR 

<SEQ ID No.:0043;PRT;Methanopyrus kandleri> 
5 VKVSEIVSMLARILAEHYRSGVSLKESFYRALDNPFSIPSHRARAIHRRLMELGKRLG 
LCEEILDDVIQSGSFEDLGPELKGVLVTAADEMLFEGTSPALVTDAATRVAKELVSD 
RVADFVHAVCFDLEKYDVDRLKRRGYDDLCLRHYFPPDFVDYVRRVLPEDEIEDFL 
RACNKPAVKYVRVNTLRADVDEVRERLAEEGVLTEPDEHIPDLLRWEEEIPIVRTEA 
WKEGLVFTQDKASAAVAHVLDPQPGEFWDLCAAPGGKTLHALCLMEGEGEILAVD 
1 0 KSDWRLDAMREKLAWQRVPDGWELRCADAREIPEELDEEADRAIVDPPCSGMGS 
VQKRPETRWNVTKKRVRRYAKLQSELLEAAIKTVRPGGI\AA^STCTLTINENENVIR 
RVARRYDVTIEKVNLQFGRRGLVPGTRRFYPHTDRCQGFFIAKLRKN 

<SEQ ID No.:0044;PRT;Methanopyrus kandleri> 

1 5 LYEDGEKFAAFGAYYRREKGCKVMKAAVDAGFVCPNKDGRISREGCLFCPKMGRT 
IITPNVDPRKKLEEQARKQMEVFRERYGAEKFLVYFYPATNTYAPPDVLEELYNRAL 
EMEDWGLSIGTRPDCLPDEVLDILEGYVKEGYDVWLEIGVQSYHHRTLRRTRRGH 
GLAEVIDAITRAKERGIRIVNHIIFGLPGETRDEMLETVRVLSVLGVEAVKLYPLWLE 
RTDLERMYYDRRYKPLSYREYIRLLADALERMAPTVLIQRLSKDRAPDEERIEPEWD 

20 LYRMRVISDVRKELARRESRQGELYKVGLSAEELVPLVKGATGAERSGVST 

<SEQ ID No.:0045;PRT;Methanopyais kandleri> 

MPPKWYRHVMRVLSESHWLEVRDVRYPEETRWEKLPRLEDVFDFTRVWLNKAD 
LVPRAETERVKEEVELEEDVPAVYVSARERMGFRHLRRTIYEVAPEDVETVRVGW 
25 G FQN VG KSTI I N ALTRRSAAETSRRAG YTRG KQWVRGG RKLLVI DSPGVI PTDEAAA 
EAVALDPDVLEDPVEPALGVIERWREYPGALSDKFGIDESMDPERILRDISERLGKD 
LRTTAKLLLREWVDGSLVEIYRTTRADLAETSELEVGGTAQRLVEETLREIEEWPE 
GIPPSAATVRGILTRLAHGENVDGVGFGTIRLGEYGVGVSVGDRYYDRMVRRLRRE 
LGGEVISEERFRVGANGRKAVALVTKGR 

30 

<SEQ ID No.:0046;PRT;Methanopyrus kandleri> 

LIALVKSVEEYRRLLGEWEEGDWVELGCHRGAATRIILTGSPRRWAVDYGKDAE 
EAMRELERSHPELTFVKGDAREYDTLKRVLEELGGPECDVLAVDLGGGMFPDTAF 
KVYYVWSVTLRPRDAWRNAGLCEFLKLAELREEVHLDDENRGYLGELSPPGIPGR 
35 IRERFEEFKLWRG 

<SEQ ID No.:0047;PRT;Methanopyrus kandleri> 

VFGRLVIPGGCRKVLVRVWGGRVKDLRNCKLCAWECGVDRLEGERGVCRVTEPVI 
AAKQLHPAPPASYTVFMAGCNYRCLNCQNWDIAHYPDNPEGRALGYQDPKELAVE 
40 AVNMIETNQGRMIGADRIFFSGGEPTIHLPYIEQWEHYRDTTDLWKVNFDTNGFAT 
RKSMRRIVKLADSITFDFKAYSDPLHRAITGARVEPVLRNLEFLIPKYLDKIWEVRILLI 
PKAHDTEEIRAMCEFLADLDESVPVCFLAFRPNFVLERHPGAPKRLMERAVEIAREC 
GLHATWSGMPGINGSVPPEVGECADKLLKHYDGRKGAALMGGYARVTGCRNHPR 
DCLACDDMARCPIKRYVAIRRT 

45 

<SEQ ID No.:0048;PRT;Methanopyrus kandleri> 

LHWEGEKRRRLKELERAIERGEVDEAAIPVLETLNSFEEYCTTSSCSGRVWLHEPE 
VGDKIGSEFVAKWHEPPEPEEVREAVLKAPEEGITWVKAQPPLFHVMCRDLEAAVR 
LRNIASEAGFKASSIRSVKSSKVIVEILGGERMDVPAKVNGKLTLREKAWDSWALC 
50 NDILRSGHERLSRLVEALKGLSR 

<SEQ ID No.:0049;PRT;Methanopyrus kandleri> 
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MVLKRAADMVPKGFRDLVEPILDDCADLEELADRWETEMEPDEVRRRDVGNTDS 
NEPVAIFGSSCVLCGGDCSSVRLTSRIGICERCLPVDTETLREVLKEARKRHGYVGE 
ALLMFILVERYSPDRVEEFFRRYVWPELFTEIVDRVFDRATGFRLYSAQRVWTRRLV 
KGCS FS I LAPTGTGKTSWGSLVAAVFGH AG RRVYYLVPTTTLVRQVENRI KG FARD 
5 AELDVDWAYHAAMPTQAKREALERISSGDFDVLITTAQFLVHRVEDLEKLNFDLILV 
DDVDAIIRGTGRNVDRVLRVAGLEQEEIDSAYRLATLRRRYYSLRDWLRSLEDRGD 
KRAERVREELREVEREIEELEELLKRVKKERDLARIVFMSATGAAAPSRRLAWREL 
FDFEVGAGGEGLRNIQDIAVISEPSPEAVERIVRKAGVKGGLIFVPQRLPGEKKAREI 
VEELAEHLRSSG1EARAIHAGTPAEEREEAIDGFSEGDVDVLVAVASPYGVIVRGLDL 

1 0 PQAARYAVFYGVPRQRIRLTPREEDLKDPTYVASALSNLARLLDDRRARSRLEGVA 
GRLWRIIRRGTWIRERLEEAVEPLSLNTLMKLAKRDPEDIAEQLDVDRWLARHVQTL 
AEGVRELTRLLGDPDRVKALAEEATTVAVYEEGEEAYLEVPDLRTYIQASGRVSRLF 
AGGVTFGLSFVLCPEDERELRTLNGLIRRMSYTYGSEFEWRSYPKSLDMKEIGLEL 
KEISDEELEELVRKVDEDRERVRKVLAGELKPEETGRLARSALMIVESPNKARMIAS 

1 5 LFSQRPSRRRLNGGVAYEAAADGLHLTWATQGHVADLVEEPGVHGVLRIDERWV 
PMYDVLGRCSECGEQWGSEECPNCGGEVELKTPLLESIRELASEADVILIGTDPDT 
EGEKIGWDVFNYLGWTTAQVYRTEFHEVTRRGISEALKEESWKNVDAGRVSAQILR 
RVADRWIGFSLSQDLWDVFKHLEIKLGELPSGSRIEVRLDIPSGVEWDFRRTFDED 
SSVRSRSVRLRREGDEYWRTRISRGGDVTYTATLLDPNRKLGDRNGVRPELVRV 

20 RASVNGEPVDPNVKLEPMTWLSAGRVQTPVLGWIIDRAREYRETEFYACRAEVPA 
DDVTIRALIEELKVPRALTEKLDEATIRVLSKIAEEGPDAEFSEEEVGRFTETELFERK 
DGRYRLSEEGRKVLESEGVIGLMLHLAGVSGR 

<SEQ ID No.:0050;PRT;Methanopyrus kandleri> 

25 VIRAIATVDENASYIAFVETPSANEKLLDVMSREKWRELGMFVLDHHGQLSEEPSAV 
AQAYEIVKEHTEFPLVRKWIEPPVDADMVAAVLLLKQGPVLPEEDVEVLDKIDRFGK 
HYPSDEELESAEYALAIMQAVAEWKKPYPDNPEELKETFKKALRTVERWDDEKY 
REKLASKWLEEFRKSVREAEESTEVIEEGEVEVGNDRIRWCAAISEAQNAFTYLYRE 
GYDLWLYSPVMKRVTVGLADPELPIDLRELFEYLNEHHREGWGGRKNIGGSPKNY 

30 EIDEEEFKDIVSFIHEWLLRFS 

<SEQ ID No.:0051;PRT;Methanopyrus kandleri> 

LDVEEILRDVGVDPRYVAILDDTWALNPRRAGLTVSRREELRREGIKWRSKWER 
ASSRFHQWTDYDLFEPREEVWGFSGGKDSVTCLLMLEPLTRRLGLRIRPVLVETR 
35 LHGDPIWGREGREVCEEICRSLGFQLEYVEPREDVGELAEEHGESPCLICSLIRRRE 
LRERGDKLVLAHTLDDAIVTAMASAIKGEGLNILRPVEELGGMRSEYVDYDFPETTIV 
RPMIRVPEVWTRLIPGEVGLPIFESDCPYSKPYGTTLRGKVAHGLEWLRLEVGADS 
VEFLDRLYRSFMKTLEATRG 

40 <SEQ ID No.:0052;PRT;Methanopyrus kandleri> 

MSLTMLMFLLNVLAYVLSVGPDGIIRPDVLYSYGLYLHNITVHPECLITYMFLHANLIH 
LLFN MLG LLTFG VQLERVLSTSE FLVLYLLSG LMGG LAQTALTPDVPWGASAAI FGL 
LGCLTMLRPMSMMMFLFIPMPLALFAVLYAALALFVIQSGWTQVAHAGHLVGMIVG 
GVLALLYRPSEALKGLLAVAAITALLLAGYWFLTHP 

45 

<SEQ ID No.:0053;PRT;Methanopyrus kandleri> 

MAAESIAKAVHDVLATWGAQGPGAIFFLVWAAVLWGMQLGFMFLEAGQVRTKNV 
VSVLMKNLLDLSLGGIVFIFFGFALAFPDYAQSIGKWIATMFTANPWSADPMKAADP 
YNLAYCFFQFAFCATAATIVSGAVAERINFKACLVMTVLITGLLYPIFVLWTWGGGW 
50 MGGDTGLFAKVFGQPYHDFAGSTWHAIGGFLAMAAAYLLGPRIGRFKNGKPVPIP 
G H N I PQAFLG ALFLAI7WYG FNVGSSAVLYDPTN ESWISS LVATLAMCGGAAAAAFT 
TRFDPLWAANGLIAGLVAICAGCDIMSPFGALLTGIVAGLIIKPAFRLLEKLEIDDWAA 
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CPVHGFAGVWGAIAAGIFGAEALGGAGGVSLAAQIVGALVCIAWALGSGFATFYVID 
KVIGLRATEEEEKGLDETEFGVSAYPYMETRD 

<SEQ ID No.:0054;PRT;Methanopyrus kandleri> 
5 MYMIEAVIRPEKLDDVKEALDEAGYPGMTVIHVKGRGRQRGIVHRYRDEEYRTDLL 
DKILLKVAVPTEDDVEKVIDVICEHAKTGRPGDGMIFVIPLEDAVRARTGERGDDALS 
TEE 

<SEQ ID No.:0055;PRT;Methanopyrus kandleri> 

1 0 LLHADVLKVLRKQGYGLVGKHSAVKPCHWCREAIKNGRHCYKAKFYGVESHRCLQ 
MTPTVAWCQQRCVYCWRPVELTVGTHDVPDPDDPDLIVEESVEQQRRFLQGYGH 
LEGEARKRWKESLEPRHAAISLAGEPTLYPRIGELIDAFHSHGFDTTFLVTNGLRPD 
RVEELEREPTQLYVSLDSPNEELHRQINRPTIPDSWDRIMRTLELLNSLSCRTVIRIT 
AIKGWNMEGTAEEFGELLADVEPDYVEVKAFMCVGWAAFRMSPDNMPSHEEVRK 

15 FAAEIAEHAGFELVDESPPSRVALLSS 

<SEQ ID No.:0056;PRT;Methanopyais kandleri> 

MPKRAGRVTIGLYNSYDPRRFHEIHARTIARAAPLCVAFDFKLALFGFPLDDLGVET 
PHELAEYVAEETTIGASGREVLVLAERNLLEVYDYPVRGFPPQLGTIVGTTCRPDER 
20 KAIEPEDWREILRPRSVTLVFGLGRRGLPAEVLEACEYHLDITGRRISLETATAIGAV 
TAVIGHLIKKELGE 

<SEQ ID No.:0057;PRT;Methanopyais kandleri> 

LKLREVKPEIRVLGIDDGYYGPEDDRALWGWMRGGQWIDGVMSTEVTVDGLDVT 
25 DRIAEMVNRSKHRPQLRVILTDGITFAGFNVLDIKKLHEETGLPVISVIKRRPDVASW 
SALSNLDRTEERRKIVLRAGPVHSVKTRRDEPPVYFQCAGVEPDVARWLKRTATR 
HRLPEPIRVAHFIATGVTKGESSSDA 

<SEQ ID No.:0058;PRT;Methanopyrus kandleri> 
30 VKLPEVEVWKKYDKDEVLLELPGEDHTLCNLLRWALNRQDGIIATYRIEHPILGKEH 
KVDEERYVPPKMRIRAVDEDADAREALERAIEELLELVEEAKEEFSGALEEKES 

<SEQ ID No.:0059;PRT;Methanopyrus kandleri> 

MPKMEKREITFTFPDRDSAQRFLRAVEATQARGVDTWELRGTRVKVKVFGPHAAV 
35 KAHIRKLGELRRTVLSESEEEKQVRLHLSTICREAGAPKIPSELLRDALRRRGYRVR 
VRGPWITTNAPMSELREFVRELAEAYREARFYAASEPVRRMLAILSHEYDVDPMDL 
AYEAIERGVLREGEDGRCELREDPKSTERKLEEIASELRKARKGRGKTLEDFLHEPL 

<SEQ ID No.:0060;PRT;Methanopyrus kandleri> 
40 VRRYVEPGKFVLPGDKITVAEAFYPGPGTYEDGGWRAAITGRVEVDLEEREVRVE 
PYVDTPPKLKRGASVIGRVQSVKEQWLVKICFVDDRTDREPPTSGVGGIHISKVRD 
AYVED LAD EFQ PG D IVRARWSTKMPVQLSTVGKEYG WLAYCTRCRSELEKVKGR 
TLRCPVCGHTETRKVAAGYLREAESDA 

45 <SEQ ID No.:0061;PRT;Methanopyrus kandleri> 

LDPTKEVRNALVPHLKKLKDERVAVISDIDVDGLASAAILGHVLNNVGADFVLYFSPP 
ANFEEWSGIAPECDVLIAADLGSTGETAIHDAKSEGCRVIWDHHQVLEDVRPDVFI 
HDTRLCAAELCYWATVDLHERDLRLIAAYAAFTDYAEEYSRVLRETLKMYDRRKVY 
TEASLLDYALIRMDGEDRRELALKLPETPVSELDEVYELARDAMAEEHEVLRRAREV 

50 AECLNEWAYAIMDDVHPAMTGRVASHVAGVKRRPVGVCVRRGKISARWEGEEID 
VARAIRKAATEVGGKGGGHAPAAGGWPESRVEEFLRLFGEEVKRQVESARTRKS 
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<SEQ ID No.:0062;PRT;Methanopyrus kandleri> 

LIDRRLAMELDGLEGFPEPKLSLEQYETPGEIVRVLLSIADREFGLECSRVLDLGAGT 
GR1GIGAALAGACEVTCVEVDSKAVEVARRNVKRAGVEDRVEWEADVRDFEPED 
QYDVTI MN PP FGAQRRGADRPFVEVALEASSGWSLH RAGTE EFWKRRARELG AT 
5 CDAIGWRFPIPAMYPHHRSRIRHVDAWLVFKKVD 

<SEQ ID No.:0063;PRT;Methanopyrus kandleri> 

MMLPEHIICASCGKRVGRKRTPPECPYCGEKKFVRMDPEERLGKGPEWWKEAER 
ERRVRERL 

10 

<SEQ ID No.:0064;PRT;Methanopyrus kandleri> 

MPAGPVHLWGVLLAVTSYPQNPEYGGMIVYASLAPDFATAAYNDRYSDLRYVDYR 
WAHDPTHVYDYASVIVERTTSRTLQGVDEKVALWCAETGIASHLLLDLYTHVKTSPI 
KEWREQAGIRTVLQEFYYPWQENAVEFARWALGRAIRVFGNPDEFWRYVDGACA 
1 5 VAEQLMGDYVISAYLRRLSERYFGDPDLHLADWLRWFYRNYGWEENATDAFIIDGV 
RIPADPVELLSWISQWDPRWPMRPPQSGGGGSLLLPVFPVPPVRRR 

<SEQ ID No.:0065;PRT;Methanopyrus kandleri> 

LPRYLRRRRRRRFLDGGDNDDDPLTGVANLFDAAMVFALAFIITMSSSYGLTKILSP 
20 KTSEATIITKTTTGKVTVTKIYRTPSGLKVEQFKEVARAKRGGAQLGHMKKLGGAVY 
KAGKKYIWVPG 

<SEQ ID No.:0066;PRT;Methanopyrus kandleri> 

MVSIATAITQALYWMELLFYPTIVLLLLFLAYSLMELAIFLREVAYRPRFTRKDLEQIA 
25 DKFPDVKRLPPHFSEFLRRVEKIVEKSDSADEASLKVEKELENLENFLASKVSRTRIV 
VRLGPMLGLMGTLIPLGPGLEQLAKGNIAGLATSLITAFATTWGLASAGACYVITLF 
RSRWYRKDVSDLEFLAETILQREFGG 

<SEQ ID No.:0067;PRT;Methanopyrus kandleri> 

30 VFHGVIAAFTTYLGASAALMLRYHSVGVSEALTYGAVYGMAAAAIGVGTGVMLTRV 
LGARKKRREVIRTVLEGTALSGVALLVGLLDVTAGAIAASSVALWPSYRISRDLGVS 
PFKIVTLLAVTSSVIVAALTSWMIVPAFADNPIYALAIAFFVFIVGLKTGLGIGFAGFQL 
RRGAMVI AALSG I LI PAI IG LSH LVSKFM KTALAMQRYALLG H ALLGLFLIG LG I Fl ARK 
WAVEGSAKD LSKLGAFWAVPCPI CLTGVALS IAM YAE I GALNVTQAALVLWTCFVS 

35 TAYATLIVADAVIEVLKVPPAVALSGLENLVGLLFVITGI IAWAYPLWKRAPKLKLALPS 
PSKIGPWALLFLALMAFGYLWAVRKASRGNYPPDNPIDDIIRAVIEWLASRRR 

<SEQ ID No.:0068;PRT;Methanopyrus kandleri> 

LRWKVTAALVATLVISPALVHGSFDHRFQKYLRMERLQSAVSDIDGATKDVATVLAS 
40 SPYLAYKAALYDNTLRVGNDPGRDRLELLSAIRSAEHKLELARLKIRKARAKGVTGL 
DRAERNVSRALSALHRAEDRVEKRAPGVTDDLREIDALTPVLRTLTERKRWLVQEIT 
SKLPKFKYYELSENLLYLPPFNILFPLVGAFGP 

<SEQ ID No.:0069;PRT;Methanopyrus kandleri> 
45 VSRIGEIVTEMFQDGRLFLGMGEYAQTVAYDELLLWFDVLFDDEHILDEGDRVERK 
VGKLLTALYYGTVGYTVTEHTDEGNNSWIYVHAHT 

<SEQ ID No.:0070;PRT;Methanopyrus kandleri> 

VREPTREESEEIKWDAYVKRFQRLVQLEREAEMKAMEEEIRKLSGKEREKKGRAV 
50 LGLRGTRAGREVGGYYLVKYGRSKEIDTQISVGDLVLVSRGDPLKSDLTGTWEKT 
KRSITVAFDSPPPKWAVGKGIRIDLYANDVTFQRMMEALERIRHAEGRLRELRNTIIG 
LKNPSDAEPIDVDFVDTDLNYSQREAVEHALGAPDFFLIHGPPGTGKTRTITEVIVQE 
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VRRGNKVLATAESNVAADNILEYLVERGVEAVRVGHPARVSKKLKERTLSAIVENHP 
LYRKAERLRERAYRLIEKRDRYQRPVPRWRRGMSDETILYLAREGKGARGVPPRVI 
QSMAKWIHINRKVQKLFEEAERLEERAVREVLEEAEVAA/TTNASAGLEFLEDIEFDV 
AWDEGSQATEPSALIPISRAKRFIMAGDHKQLPPTILSEEAQPELSRTLFERLIEKHP 
5 KLSRMLRVQYRMHENIMEFPNREFYNGKLEAHSSVRRHTLEDLGVGDPEVGRPWA 
DVLHPKEPLGFVDTSRLPERLRRERRRPGSKSRENPMEAAIVAFLSEQLVRQGLSQ 
EDLAVISPYDDQVDLISKSLDELGLGDVEVNTVDGFQGREKEAVIVSFVRSNPKGEV 
GFLRDMRRLNVAITRPRRKLICIGDSGTLSSHPTYRRFIEHVKRSGALIKPNNLREVA 
SYLDLVRLAPGRARG 

10 

<SEQ ID No.:0071;PRT;Methanopyrus kandleri> 

VRPFLSRLRALISYIKKTYDRVAVAYSGGTDSSVLLYAAVKALGRKNWACTACLPY 
WNVCPPTPMDVKQIRIRPDVEDVLREGRDEHPCYLCKRAIYEAIHETIGGVDGVLD 
GTNVSELTRGRPGLRALYELDVDVPMIKCGLGDQTTSVLAAYLNLRARSGACSLVL 
1 5 SPEWPDVEVNDPGKLNRTARLRKPQSERWSLSECLEFTIHAPLPERRRERYECVR 
RGDALVFRVLSGKVTEALASYFRECWNV 

<SEQ ID No.:0072;PRT;Methanopyrus kandleri> 

MIGRIFRRESKWRDRLMKIRQTIDATEVDPTAVAETIGGPMESSSRSTEEGSEKAR 
20 QDEVEEEPSRESHEESSAEEHSGVSAEAFLEMYSTRKGTAAWAYPLYEICKTLCL 
AGILRRKTRKILEDLTAVRLPLLLASHNAVGPTSDLLEGFPPKASGYQVASPYSADAL 
RSLAPESIAVMGYKSGHVGAEPLRGWKRMPNVCSWGVEAAVADELWDQAPVAVA 
VTDTISALYGVYLSSMLDAPALDFSYLWKFTKGKPLWRDPRGGKHAIQWTQWKFL 
RELKLDYLIWSCLKDRRFKRWRTLESEIKVKIVPIVSEDPRELGELLRTTLENQVPM 
25 VGGEVHRTFQVEPVLVEFVKRAILAPLPVSDFNEAKSSRFYPLIIDISIE 

<SEQ ID No.:0073;PRT;Methanopyrus kandleri> 

VETFVLAHNYQRPDVQLMADSVGDSLELALEAREIDADRIVMCGVDFMAEWKALN 
PDREWVPDHRAACGMAMRLRAKELREFRREHPDAANAA/YVNTSAEVKAEADVM 
30 CTSANAVEWSSLPEDKIIFVPDGNLAAWVQKHVPDKEVIPFPEHGCCPVHHSLSPS 
DLRELCSQHPDAANAWHPECPLEVCAMADFVGSTSQIRQYCEKEDASKIVMGTEEG 
LAFRIRRETGTEVIVPGHMVCPDMKINTGEKVERVLEARHVPEPLRVELDPDLISQV 
EEWEEMFRLTR 

35 <SEQ ID No.:0074;PRT;Methanopyrus kandleri> 

MMIRGDRLQVATDVHLHFNPVKGDGYKVFEKFHRAGGTGFVSPVLTLRSYRIHGY 
GREDFERAYRLHLEGVRYGRLEYPLRGYAALGWHPAEVATLAEEHPEEEVLNVAE 
TVCDLIEKFAAEYEEWAVGEVGHPHYPVPAEVKRVCHKVFVRFLELAKDLDLPVIY 
HGPKASRKHYMRLYEYLKDVGFDFDRFVRHRATPDVSAARNVGIWPSVPASRRSV 

40 REAAEHGPEFMLESDYLDDPRRPNAALPLRAVPKAARILRTIDPDLVSEVMIEIPERV 
FGVEFEPLG 

<SEQ ID No.:0075;PRT;Methanopyrus kandleri> 

VWVELRRKYGRDRGHAPMSEEDVLRVKPKERPGWFVTPDGRVHADLGHVRMVE 
45 DTVTLHSDPTEPPGPDNPSVIVPEHVLAALYVSGYAGAWEIRGDPGHAEHVWRAD 
CYLREAVEELGGPADPPEMGEPAAKRAFIREGEAPSTVRNVEGRIEPAEEFEVRVG 
GEEVSVHDLMTVRRGNVSNKTPEHAGLDWADVAMLAGTACARVEISRPTEVTSIH 
PTDLYLATAAKHGIRVCSLNVGRMRGAVNLEEGETVRVGTDLRYEVCITEEPVASEI 
KIGDVTLVREGGKFRWEPGTVRLGDEWEVG 

50 

<SEQ ID No.:0076;PRT;Methanopyrus kandleri> 
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LID I SSLSWAVALG WRG LYVFAGSFIAAAVYRYVAEERI RMTTSAFMG LLTAG FAAG 
PKELTALTYQNPNVEMIAWAIATLFAIPARTYGDAIGERILRARIRASMNPRTKVYRLP 
ENPNEIKDIPGEPPAPMEVKERIAGREYEFPRGTPKEEVERVIKRDLESETGIGRAW 
RVRNGDVEVLVAGAKPPVSHTLPPDKVAVSVEPLGGAIHIGEGDRVRVFVDGRELG 
5 EAEVWRRVDDRWLVMEERTAEELLKEITQGKQVSLMAVRGEGS 

<SEQ ID No.:0077;PRT;Methanopyrus kandleri> 

LELVLGTGAGYSVEEDGVEIPSDWKELAEELADHGGTPVCMVIGPQDSGKTTLVTFI 
ANELVERGLKVGIVDADVGQSDVGPPAWSLGIVEDTVHDLSEVEMRHGYFVGSIT 
1 0 PSGHLLQTTVGTRRMVDLALAEGTDWLIDTSGMVHGGPARALKLHKVDAIRPSHV 
AFLDRDGQVSHIKRMVKSLKYIKVHDLAVPDAVKDVERKDRIRRRERVLREFFEERE 
ILELDLEEVSVQRAFIGTGEPVDLEEESELSALIKAVSGVEPEILHAERAPDAWLWK 
DQAGRIVGRGGRHARELRRLLNVREFVWNEEELQGVLVGLCDGAGDLLGIGVIREI 
DFASGELKVEGRLLRDRTIRWQLGSLKVDPETGSHEPMNVRV 

15 

<SEQ ID No.:0078;PRT;Methanopyrus kandleri> 

VTRMYVGIDHGTSGIKVAAYDGEGDPEFLGKAPRRKVAERGLLRSLPDEARRAVEE 
AECICLNYGMGDALTEFTPLEEAEDLGVGYGLRDTSGAGREFGAGRRMVEELSEL 
GVEAYLAPGIHRDLPRLDGAFRVFSHVASGEKLGTARLALELSSSKDIWCDTSSNT 
20 VSVWKDGEVIGGIDACLGAPGVLQGPLDLEAIRRIDAGELSANGAFSTGGIVKIVNC 
AGEDPESAVEEFIQRCGKEEKEWLARLVAWEVAGLGVWDCDEAWIGGTLSGDDE 
FMGVLERVLSKAFNKVAGLPPESASMGLALIAADIASGARSVLGVRISRRP 

<SEQ ID No.:0079;PRT;Methanopyrus kandleri> 
25 LISYLGPPGTFTEEAAERFSEEELGGNGKLQSARTITAVFSRVERGEADYGWPWE 
NSLEGSVGETLDNFLHRSVRVFGELVLPIVHALMSGSEPDDREPWYSHPQAYEQA 
RETLRELLGNHEFVPTASTAEAAKLASKEGAYALGPPRLAERFGLDIMEEIRLENNE 
TRFAI IS RRDRAPTKEDKTS WFS VTD RPG ALRE I LG I FAD RG I NLTKI ESRPAKRGLG 
DYVFFLDFEGHRMLYPGSEALAELRERTPFSKVLGSYPKVFP 

30 

<SEQ ID No.:0080;PRT;Methanopyrus kandleri> 

VIEIRIHGRGGQGAVTAAEILAIAAKEDGKYSQAFPFFGVERRGAPVTAFARIDDEFIK 
IRSQIYEPDHVIVLDSSLLAWDVTEGLPEDGLIVINAREEELDKIMEKFEDSDVYTVD 
ATQIALDELGVPIVNTAMVGAYLKASDILTLDAVKKAIHARFSGEIAEKNVRAVERAY 
35 REVKAVG 

<SEQ ID No.:0081;PRT;Methanopyrus kandleri> 

LGNEEFTIGAWREPGSTKRNKTGRWRVFRPVLDQEKCMNCGLCFMYCPDGCIRP 
SDDGYVIDYDYCKGCGICESVCPVNAIEMVLEEG 

40 

<SEQ ID No.:0082;PRT;Methanopyrus kandleri> 

MTEVHVINGNYAVAEAVRMVDVDVIAAYPITPQTPIVEYLSEFVSNGELDAEFIHVES 
EHSAISAVLGASATGARVFTATASQGLALMHEILFIASGLRLPIVMAVANRALSAPINI 
WCDHSDSVAQRDTSWIQLYCESNQEVFDTWQAYRIAEHEDVLLPVMVCLDGFTL 
45 SHTLEPVELPEEEEVRSFVGKYEPTHCYLDPEDPMTLGPVGGPDSYMEFKKMQHD 
AMEKAREVIGEVNREFSDEFGRSYGDGLIEEYNTEDADYWIAMGSVCGTVKHVID 
EERPDVGLVRVKAYRPFPGDRIVEVIQDKEGWTIDRAHSYGAMPPLWTDVKAHAP 
DVDVSSTIAGLGGRDIRPQDVLEIIKVAEEGKGMDEPVWINVKV 

50 <SEQ ID No.:0083;PRT;Methanopyrus kandleri> 

VGNKRRVPIPEEELMAPGHRACAGCGSALCARLCMKALGKDTWVMPTGCIEWTT 
PYPETAWEVPWIHVAFENAAAVASGIERALKALGKEDVTVAVLAGDGGTVDIGFQA 
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LSGMIERGHNIWICYDNEAYMNTGVQRSGATPYFAATTTTPPGKIWKGEMRPKKDI 
PKIIAAHGAPYVATACVSHPQDLIKKVKKAKEVEGPAYVHVLCPCPPGWGHDSSETI 
E I AKUWETGMWVLYEI ENGEFRITYRPKERKPVKEYLKRQKRFQH LSEDD I EKI QR 
MVDEQWKELEGKE 

5 

<SEQ ID No.:0084;PRT;Methanopyrus kandleri> 

VEGARREGVKAWVGLPGCIGCVLCAEACPIGAIEIVDGRPQKCIHCDPERAMCARA 
CPHHAIVQVCETLWDRDRCNGCGKCAEACPVGGIFIREDVAVKCDNCLDRDYPAC 
VEVCPVAGADVAPVNERVLWRRSRAARTLRNLPGSGGHARRLGSRAARKHSRSH 
10 SRSVARGRN 

<SEQ ID No.:0085;PRT;Methanopyrus kandleri> 

MPDDSDRELLESIAEATVEALRVAETKLPDDVLERVERALEEEEDDHARMMLEAILE 
NVRIAEEKGLPMCQDTGLITVFAEIGREFPLRLAGTIRDGIEEGIRRATEEIPLRPNW 
1 5 HPISRENTGDNTGDRVPIVRFLPTKGEELRLHFLPKGFGSENSSAVTRLLPTEGLEG 
VREFVIKTVREAGGMPCPPIVLGVGVGGTIDEAAHLAKLALFRPLNVRNPDPEIAKLE 
EELLEEINRLGVGPMGLGGRTTALAVNVELAYTHTAGLPVAVNVQCWAARRATAIV 
YPDGFFEVTQREYPRG 

20 <SEQ ID No.:0086;PRT;Methanopyrus kandleri> 

LTEHHLEVPLEKEERLTELEVGDWYLSGTIITARDKAHQRIFEEGEEPPVDLEGAAV 
FHAGPWRRVDDGYELWIGPTTSTRMAKYLEDIVDAGVKLIVGKGGMGPDAPEVM 
KDRAVYLTAPGGCAALLAERVKSIREVHWLDLGVPEAIWVLEVEEFGPLIVTVDAHG 

NELAGE 

25 

<SEQ ID No.:0087;PRT;Methanopyrus kandleri> 

VWGRFLLAGKLEDGTPIAVYGVCSRSFSDRRIEVREGAAFWPEDPSYITENPYVT 
YTCARIVDEFLVLTNGAQTDPIADKLESGVPPREALVSVTFAMDYEHDEYNTPRISLI 
TDGETFWLGRVAPEEVYFRVMKPKDGEGYLLSVYGEYAEVPSKPNMTLDREDPLE 
30 CDPVPSFEHYVCSVIARHDGGRWSLEAR 

<SEQ ID No.:0088;PRT;Methanopyrus kandleri> 

LKAWSKEAMTSFDVRATARELDSLLEGALIDKIYQVGERELKVKVHVPGVGSHYLV 
WEPGMRVHLTWRPKPSPDQPTSVSQALRNTLSGDRIERVTQLGFDRILRFDLRSG 

35 RRVHVELLPKGTLAVTDENNVIERAFPARRFRNRAWPGEVYEPPEGPPDPYELDR 
DAFLELLLEADRDLVRTLAVDVGLGGLYAEEVLLRAGLYERRESHASEFEEDELEEL 
YETLRDLLEQISEGDLRPTLYRTTERDWDVTPVPLERYSDELEMEEQDTFQRALDE 
YYVTKFLAEKEREVREEWEREKRRLERTIERQRSSIEQLRTKAEKLRGRANALYLNY 
NLVDGILSELRKAERKGYSLDEIKRRIQEAKGSGIEEVERIADIDVENRRVILRLPGEN 

40 GEVTVPVPIDSDVHSTASKLFDRAKELERKAERAQEVLREQERELEKLLEEGPPEVE 
LEELTVELTKRRKKDWYERFRWFISSDGFWIGGSDAHTNEIILRRYLEEHDILVHAH 
VHGAPHWIKTEGEEVPETTLREAAIFAASYSRAWRWGLKAADVYWVTADQVDKS 
AEAPH GG Al I RGKRNWFRRTELKVAI GVQEVEGG YRVMG G PVSAVKKHC MPr'GVL 
EPGNERKSDVARRLFELFKKEVENLRRYLTVDDVMRAMPPGNARLLEVG 

45 

<SEQ ID No.:0089;PRT;Methanopyrus kandleri> 

LEIFERPVEEIMTPAEEVITAEPGEPLSKIFSKLERHGVKEIPIVDDGKWGMISYYDV 
VDAHVADISNVRPETVMMKPETVTPDTLIVEAITEMIDSGLRALPWEDGEFVGLVTE 
YDIIDVARESDELTKIDAREVMSTPVITIHENDTIAKARAIMRDHGISRLPWNDANKL 
50 RGIVTTTDIIREVIKPITRLGKMDRKGEKVPAFGHPVKNIMSSPCVRAEPDETWDLC 
EKIVEHGIRGMPIVNKLEEPIGWTRRDILRKIPELMRKRGVFVSLKGVDDVDDFTLVI 
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LRKS I AAAVQKLASMRPS I EAVE VH I KRYH EEGN RHKYSVRI H VKDARNVI SVKAH D 
WDLIIAFKNAIRHLVREVLGEEEKEETVRRKEAVKAKIKRRTA 

<SEQ ID No.:0090;PRT;Methanopyrus kandleri> 
5 MRVGDLSGEPEYKLALAAVHQGLGILAGYLCATGYSIVLVMALLILPFALGKVLERLL 
ERERIGGAKGWLAYGLGAYLSAWILVWTYFINR 

<SEQ ID No.:0091;PRT;Methanopyrus kandleri> 

WSIGRRVAWDRERCKGGSKCDYVCQRFCPGVRTGRETITIDEDTNKPVISEELCS 
1 0 GCGICAQKCPFDAIKWRLPEELEEECVHKYEEGGFRLYRLPVPKPGKVTGVIGRNA 
IGKTTAAKILTGELKPNLGDPEADPDWDEVIRAFSGTELQEHFRRIADGDLRPVMKP 
QYVEALPKWKGRVKDVLEDVDELGWDELIERLGLTEVTDRRISDLSGGELQRVAI 
AAALSRDADFLVFDEPCSYLDVEQRLSLARSLREIVEDRGIPMLVIEHDLATLDYVAD 
WHVLYGKRGAYGWSKPMGVG KG I NAYLKGYLEAENVRFRD E E WLP EKPAEAE 
1 5 AGERDTLVEYGELVKEYDGDFRLEVEPGEIRVGEIIGALGPNAIGKTTFVKLLAGVLE 
PTGGGVDVDVKVSYKPQYLEVDSDEPVEQVLRRTAGSEWGSSWYRSNIVEPLDLE 
YLFDRPLCELSGGELQRVAVAAALSREADLYLLDEPSAYLDVEERINTARVIRRVIEA 
RDAAAIWDHDLLLLDYISDRMMVFEGEPGKHGRANPPESKREAMNRFLSNLGVTF 
RRDPETRRPRANKPGSHRDREQKRRGEYFYA 

20 

<SEQ ID No.:0092;PRT;Methanopyrus kandleri> 

MITVLVLGDAHIPERAQEVPHTLKRKIEELAPVDWISPGDYTTEDTIEWIASLGEKAL 
MWGNCDFGLPLPPRVTEDIGEVKVTVDHGSGVHPRGDPDQLAAIAEEEGADVIFT 
GHTHRPEFKEHRGVLIVNPGSLTGVPSGGGPSPGPSFMYGTIDGKEVWMKLYMLK 
25 GDRLETEEFETEL 

<SEQ ID No.:0093;PRT;Methanopyrus kandleri> 

LKPVEPCDLEVYADLRVPPNTHLVLRIDGRAFTKLTRRLGLKKPYDRRFAEAMAETA 
VRMIRDAGLGITLVYTFSDELNALIPRGNVPFSGRVEKLTSVSASCASTYFFRALQR 
30 HGIDPTGETVSFDSRCWLTDDDLVDYFKWRQDEAWRNHLNSYAYWALRERGLKP 
KEAAERLRGMKAHDVHELLYREFGINLGRTPAWQRRGILAYRVAVNEDGVQRRRV 
TRDWAPPFFDESEGERLIRACASQGYVSLDPAPDQVEE 

<SEQ ID No.:0094;PRT;Methanopyrus kandleri> 
35 MKKLSLALVGAGGIGTTVLREIREGRLEGKVEPVLVCDRHPEKLKRIERWFPDGDTS 
TDLDDAMSAEADVLLEAASVEAAASLLPDALKRFDVIVMSVGALVLEEGLLSRCREV 
AEVTGHRLHVPSGAVGGLDVLRALRGRVREVTLTTIKPPKALNKDVSERTVLYEGS 
VRDAVRKFPKNINVAAAVSLAVGDPSLVTVRIVCDPEVSVNTHVIEVESSAGTYRFE 
LRNEALPDNPKTSAVAAYSAVALIERMTEGIRVGT 

40 

<SEQ ID No.:0095;PRT;Methanopyrus kandleri> 

MSVAIVEHLDRWSPWLDLEYMEAYRTARKHGWEFTVTNADPEVLAKAKYPALPYS 
ASKLPLRGDRVIVLDPDAEDPLTPEDDPDWIVGGILGDYPRRHRTREELTPRFPDA 
EVRHLGPYHFSIDGALRVALTVLECGVPLEEIQWERPEIEVAPGHTVRLDCDYPSE 
45 GKPMLPEGLVEYLKEGIVDYEEAEFSARRRWRHRNDGVEGDP 

<SEQ ID No.:0096;PRT;Methanopyrus kandleri> 

VTNGESSNEEEYRKRYVRFQRLLGMEVFTEDGRRVGTVEDVTFDPRTGDLVRFLVI 
VTEQPSGGGLLPLPGGGGRRTETVDAELVKAVGDIIIIESPEKASSGEEGKRKKQES 
50 SPAKPSDLEI 

<SEQ ID No.:0097;PRT;Methanopyrus kandleri> 
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VEWGIHHGHDAGAALIRDGEIVAAANEERFSRKKFHRGFPERSLQFVLERSNDVD 
VLAVAGLYRKRKDLERVRDIAEELEVPVYLVEHHAAHAASAYYTSGFNRCLTITVDA 
AGDGLSATVWVCERGEMHRVSTESYYDSLGDFYANVTELLGFEPMKDEGKVMCL 
AAYAEPDLRSVEWIRREVIDVEEGNIVNRLGAISGEAVRRLKRSKLAKMGRERAAAV 
5 AQEALEELLLEYFGHYVNEYGENRIAYAGGVAANWANMRLREELNIDLFVHPNMG 
DGGLAVGAALWAWAEEELARGRRPEPRRLEDVYFGPEYDREEVRKALEEHDMTD 
RAEYVGKDPDAIVRKLLEGKTVALFHSRMEYGPRALGARSILADPRDRGWDKLNR 
DLGRDPFQPFAPTILSEDAPEYLRRPCESPFMTLAFRATDTFRRKAPAWHVDGTT 
RPQTLRDELPFYREVIETFREETGLGAVLNTSFNPHGEPIVCSPRDALEAFEHGVAD 
10 VLWIEGYMIERG 

<SEQ ID No.:0098;PRT;Methanopyrus kandleri> 

VPRPKVLYNVGMTADGKWTAAGDSRISGEEDLKEVHRLRAEHDAVAVGINTVRKD 
DPMLNVRLVEGEDPIRWFDTECSIPLDCRLVRTARDIPTWLCAEADPGRVEKLEK 
1 5 RGVKVEEVGACEDGVDVERGLELLYDMGVRTLLLEGGPTLAWSFLKRGLIDEFRVA 
VAPVLVGGSDALTPVEGEGFPRVDLGVGLELKRVERVGRDWLWYEVSGSAADLA 
SEHEEARGRSS 

<SEQ ID No.:0099;PRT;Methanopyrus kandleri> 
20 MKCPECGTEMRSELRDDGVELLRCPECGKEIKRVPSYREFGLKCPNFFEMTVPEW 
DEEVLGKEVWWKYRSPDGYRRRKIRGKAVRIDNRGNLVIRREDGFEVSLYPQW 
ENIKVLE 

<SEQ ID No.:0100;PRT;Methanopyrus kandleri> 

25 VRAAVTMIAFWLMSPVCAEVHILTWAGEGADSTCVARTKEIVDWWDTYRAIGPDT 
TIVWHYTTRVDRWRTVLETGTDPLTGARISWYVPGGWHPERYWDFDWVRALYHA 
QIDLGIGYVGICAGAYLHAGNTTYSTSGPGHDDVLQDGVTVIDGMNGPNRICRVLIL 
QDNPLTPEWTWGNVFTYKYWNGPGFGPEPGLEFNSSYKCWVKITNIEGREVMIKI 
WPVGEYVDTCKGWAIVAGQYFVKEGDKWVPRGRFVLFGPHPELTSRTGAHALLAK 

30 AILWAAGAKVPMEPQPSPWQWPKGTIPKALVAAWATALTFVLPEDVKEELFTAS 
DPITQGIFETISNVIQDKLGLEVPPEDLLTVTVATWVYALEALIEWLFGTAPAPASA 

<SEQ ID No.:0101;PRT;Methanopyrus kandleri> 

MGLYLGVEGIDGVGKSSWNLAAEFLEIHGLEVTTVREPSTDIGREALEWDDPYLQA 
35 LAFTLDRMLTLKRVDFEAADWLSDRTFLSTLAYQSALGADMRWLLELQRPVPKPD 
WYIIDREPLAEDATFDKEFLERVRNRYREAARLIEEEFDVEIKWIEAEDMDKEEIAEL 
IVADARRRLDDPLGIPDDLLEG 

<SEQ ID No.:0102;PRT;Methanopyrus kandleri> 
40 VSYRRGADFERQLVRYLREHGGEAVRVAGSGGAVDWGYAPAMGHVAVECKVRR 
DDRLYVEKEEIEGLTTFAERFRAEPLIAWKPPHVRTGLPLNAVLFPPDLMEERERTY 
VIDLETALEEGIDASRLVTRPLDHYRR 

<SEQ ID No.:0103;PRT;Methanopyrus kandleri> 

45 VCGIACAVGDDDIAAMVTAMEHRGPDGRGFASVSDDGVEFSEEPPSEGEWLGHV 
RLWVRGEASAVQPIVEEDRAVAVNGEIYNYRRFVEDAPSDSWAVFEWRSVRDAA 
AALRVLRGEYAFVAAFRDGTWAARDPIGVRPLYYCVEAGLAVASERKALWAAGFR 
DVRRVPPGALLVLRDGRVELRNWDVPRSRPGRSSWKDLLEVLQRSVRERVEETE 
RVGWLSGGVDSSTVAKLASEYVDVKCYAAGFEGSDDVEVAERLCDEMGWPFVS 

50 VSLEDEFERYWATVYAVETWNPMKVEVGIPILACAGAMSDDGIRVMLSGQGADEL 
LGGYHRHLRHYGDWDRFSWELWKDVAAIHAVNLERDDKAGMHHSVELRVPYLDL 
DWRTGLGIDPRENVSGPEDNLRKRALRRVAAELGLPDFWERRKRATQYGSLTSK 
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MLDKLVRELGIKRAVAKRLGYRSHKELFLRLVGKYLGFPWEAPSVEEVERECARLG 
VEPEISEFLEERVLTFDSDLRAG 

<SEQ ID No.:0104;PRT;Methanopyrus kandleri> 
5 MWLAFVLILLALTPLQPVQGQEVGTLAEHLRKAYGEDWPHYAPWVHSEIKVADDV 
KAYNLRAVDLGYDLVPGVPAHGVLVAYASSSKVGLAFVNRTGEFFKLCEVPLEAPP 
KYREGLDLDYMEAEGDSTKKTVLIAWGADNRLYALRVKLGVYRPHENANFPAVAEV 
SNPIEIDLPPGYTDVKRVRVLALGDKFWFFTARREDKPTEEYGYDLFYALIDPDGTV 
KLGPKDFGFQDIMVFQVKPLNGPSLIGLAFMGRWRQYIAGVWWVTMRLEGNSIKVI 

1 0 QTTLISDSDFEIPCVERALLDFSFYPINSDEYSVLWWNDCRCPKVLFERIAQLVPGA 
EFRYRKDKTWNA/YGQRLKVDKNGYTSKLGKNFPVMYLMTVTQTTTQTISGGAVES 
WDITFGEIDSVTVYTTHGSEEKYFWDASIKVFDVAISKWLNYARTGEFEEKNTYGF 
D I LS VPLPVNPDSPG I VGTEVDMADVEVSLTN FGTSQTKQKWVAYPVFN KGG CE 1 1 P 
KDQPSPECFIYLYGTIQFNETHATETPIVAADQTDVKARLLPDGVIIEGFIENINKKPSL 

1 5 FVMPWAWGPVKDIYLEYDTPDELLHKYIYPLDPFTVLKFRPIRTEDHPGAQVGPVT 
YDLRSQQPALPTVYLEVSYTTDFSDRVPAGPALVEILGPAPPEEPTPGTPLSGYAIIG 
DPEVMRSENVEIERIVNEELAETQVHVKFLPPAVETLERIAQWASGTIDREAVREAA 
SDALDELSKYLKQYNLLQSPSGIPAEVDSALQTLGELRDRAQDMKDEELVMKLNTVI 
NNLKRLVEGTYHVFVLYHPVGSVQEYPKSIENREDLKRLVNELAYTGVTSWIPIDVD 

20 CEVPNWPPETRTETSGTALITEVPWLPPTESHSSAPKAGSQGQRGTEPVKPRGS 
AGGTSSNPTPLLPIVPYRRGLSRPRLRRRSCTRRAR 

<SEQ ID No.:0105;PRT;Methanopyrus kandleri> 

MREEAPPKIPEGLRITATRTMAAARPEEPEPTLRLFRAFSPDRELVLEEKLDGTNVR 
25 VYLEGDRLLAHTRGWVDADEYLRGLDIEPPWEDLRGEFDRITILEGELLPYDLFSQE 
SPRLHELAGRLETEVLFDGEPSDLTAELVYLEGKRYECRPEPLFSRVCELDPDHELI 
QRFLRENQVKPDFESAVAEGKLEPRVCFYELDMLEGSVKITAPRTEQLRECRRLST 
EPPRWRVWDPDPGDLERELDRLERNWCEGLCVKPMVETDDKLHAVKLRCPWFL 
RREFDGRPPRRGSHKVAGRITAQLLQTKVLHKNLRELEGKRGVLDKKWRKLSERT 
30 QRALRVQDRLLSLGLDSPRL 

<SEQ ID No.:0106;PRT;Methanopyrus kandleri> 

VTLMEECRRTVPDTVRKIAEEEGVRPEKLARRVAEGRWVPAHADRRDEVRPVGIG 
EGLRVKINANVGTSPEVCDPDLEVEKARAAVDHGADTVMDLSTGGDLREIRRRIMK 

35 AVDVPVGTVPVYEAAVEMTRRGRAWDMDEDDMLRAIERHMEDGVDFMTVHCAV 
TLDALEDVLRRGRALGIVSRGGAIVAAWMIHHDAENPLYENFDYILELAREHDVTLSL 
GDAMRPGSVLDANDAAQHRELWQGELVDRCREAGVQAMVEGPGHVPLDQIPAV 
VRLQKRVCDGAPFYVLGPVPTDVAPGYDHIAAAIGGAIAAYHGADFLCYVTPAEHLA 
LPDVKDVILGVIATRIAAHAADTARGMKYARRENEEMAEARWNLDWDRQFELAIDP 

40 KKPRHYREERPPQAKELCSMCGEYCAIKILKDALEERR 

<SEQ ID No.:0107;PRT;Methanopyrus kandleri> 

MIHPSRLFVKLSASPRVDGEIVACGTKYDPITEEEREIVETLNSMYMLLTRFEGYPLP 
APQVISNELGEVAEELRREGFGLTKIEQFKYDDPEVALVSKIVLDETRYVYCTYRNE 

45 NDLQSLAHECQCTVLECGGGEATVEAPSKFHALRFAVQVPLRLHGSAAIGLTQAAA 
TERFAKAERHADSEFAAFSKIGAEWIIHRGGDPLPPPRRTNTAPDRILYLDIVGSSEL 
VRERGRRYLEGIMSRVIDVINEEEGWLDHRRGGDDVIARFPTKSRALRAAIKIVGRL 
TEDDVKIKIGIGDSRGRAAENAVTVRERVDYDCSYIAFRFGPYLVAYVEPPDYAVRIF 
GRIPSESVRAVGASAIVGSLTALHPYLALPFFWFPIAAAHRNRDSASVAWWFLIWV 

50 LVTLSAAWFGLYVREHYLPRPLVLEMNALFSQLMNLAKTMAARAGAGTP 

<SEQ ID No.:0108;PRT;Methanopyrus kandleri> 
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VAKAERSDAGKDKVWIPDEEAKRIGADVSLQVLDALAKRDYPVYDLKKHAELDVRS 
VAREWREIGGMAGLEFSLKGVDTVLDKFLSKIPWKTWAEEELEPVAEEDRYVCFI 
AVDPRNYRELREKAGAIAVTAREELDLDHTPLVLVRNDLCVGPEEFGVLALHSSEVA 
KERPPFKVEVLVGEDLKPTMIRLARFIASTVATRTVYLKFPYWVKESLLVEKGDYKV 
5 RVKTPEEVE 

<SEQ ID No.:0109;PRT;Methanopyrus kandleri> 

LRWMKFGGTSVGTGESIRKVAKIVTDAAEEHEVINAA/SAMSGVTDELVRAAESAPD 
WTEEDVKNFVGKLRRRHGKAASEAISSDLIRREVMGYVDSLLEELEKVLLGLSYVG 

1 0 EVTPRSMDLILSFGERMSAPIVAGALRDRGLEAEHLEGGEAGVITDDGFGEAEPILP 
ACRRKAQKTLIPMIESGKIPVITGFIGRTIDGEVTTLGRGGSDYSAAIIGCISEADEVQI 
WTDVDGVMTANPNLVPDARTVPRLSYEEAMELASFGAEVLHPKTVIPARSENIPIRV 
KNTFNPESEGTLITSESEPSEQWKAVASSSDVGMIDIRGTTMIGRPGVAGRIFSRL 
GDEGINVIMISQSASESNISIWSRPEVRRAARIIEREFVGERWERVTTYEDVAWAV 

1 5 VGEGMRGTPGVASRVFRAVADAGVNIKTISQGASEVNISFWAEEDEAAAVNAVHS 
EFELGEEA 

<SEQ ID No.:0110;PRT;Methanopyais kandleri> 

MIRRLVERYLRHVTKKRLTRRPTTALIYTCLLGMKAIARAFSEETISSISPEPLWTVES 
20 VSLVRIGTYPGDVLCSELVSFLTREFEEEERVEDVLPEVEVEAEFLARVRRFNDLLY 
EDIELPFEIEGTGEEEPDLDLRLIEVLLALDEIPQSEQGRYAKPFILTCFETLSDYLDVL 
GLRWSDVDTVRRKVRIKGRVHRISRALAYELRRIPREGEEVFPISSVDVMRWERAV 
SKEVGRRLRFL 

25 <SEQ ID No.:01 1 1 ;PRT;Methanopyrus kandleri> 

MYAPVRRGCSKLKLPEHVREYLDRKGIWELFPPQREAVEKGLFDDENLLIAAPTAS 
GKTLLAEMRALHELIESHGETRWYWPFRALAREKYEELTNVIEFCREKGLEPTIEIS 
TGDVRRPIRELRPGITVTTAEKLDASLRSRPSLVEEVDLLVLDEVHIVGDRNRGATYE 
ALIALVRTFREKVSLLALSATVGNAEELADWLDATPVISDWRPVKLEHRIVEVPSASE 

30 KDAKVRKLIRKCLREGGQALVFLYSRRRAMTEAKNLSRTVSGLLSEDEKKELRTLAE 
RVSELGEGEETEILAYAVMRGVAFHHAGLTAEQRALVEDAFREGLLKVWSTPTLAA 
GVNLPARYVIIKDFGMRLGNEIKPTKNEFKQMAGRAGRPGYDDMGLVFVLTTSNWK 
ELAEEYVHSEADPVQSRIWVSGPQLRRFLLGLVAAGFCRQIADVMRVALNTFMSSV 
NIRPEDAVLSSLKMLVDWGFLEELEGELTATKVGHAVSQSYLTPDSAKFLLRCMEE 

35 VGTEENWLPSITLCPDFQPAPISSKSRELSTLDAFMGGSPSIEADEVLELAVEEFGY 
DDWELERRLAWAEALSDWVSGSPDRSILRKYDLYPGDLYRAKDDAAWIAWGMSR 
LARAAGITWRSPLLSRRLEYGVPKEALELTEVEGVGRTLAMRLYRAGYHSVRDLAE 
ATVPELTRVRG I G EQLARKI LESARRLTGT 

40 <SEQ ID No.:01 12;PRT;Methanopyrus kandleri> 

LRRLKIEGRAYIHPTATVLGEVELGQDASLWPGAWRGDLEPVRIGRESNIQDNAW 
HVSKGYPVEIGDRVSVGHGAWHGATIEEDCLIGMNATVMNGAVIRRGSIIGAGAW 
TEGTEVGPYEIWVGVPAKRIGTTDEERVDEIRENARRYLKLAREELPEWRG 

45 <SEQ ID No.:01 13;PRT;Methanopyrus kandleri> 

MGCECIGGNWKALGLDVGGAHTDAALVRYDEDGKVMVLGTDRVYLPMWKKKKR 
LKKTIKRIVHKFKPDWGLTMTGELADAFNTRREGVEYIVRTVTSACHAPVYWTSD 
GSTVPPEEALRRWREVASANWRATAEVLAHVRPGSYLLVDLGSTTLDLIPIIRGEVA 
AEGRTDLERMKNGELAYLGALRTPISFLLREVEIDGEPVPVSYEYFSIVADALLLLGEI 

50 DPEDYTPETPDGRGKSPEECARRLARTVCSDPEELGWEGVMDLAKTAVRALLGQL 
LKHIELKLQEHGLDTWAAGAGDFLIEMACKRIGVEVEPFDEIFGKGSEVAPAVGAAF 
LAIRR 
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MRWIYEYAVA^ 
RDCTQALECADL^^^ 

RDARSFQLPTREADVMVSKPADGAGSEGVRIGRGELSRELIPGSHHSLLCVSDGET 

VMKG^EP?L^VNPR^ 
AEALVPEKFEWEDFHGLRVYRG 

tPerlkrInr^ 

LENLDVPWRVRVTGASEYVIDEARVGNMPEKPPGVPMG 
KLGQYEIHLHDLF 

<SEQ ID No 01 17:PRT;Methanopyrus kandleri> a 

VSVSVSVDAETN^ 

VRG^DLGIVGL^ 

rRRALREE^FDPRGTKSVILGAGGA^ 

DUVND^ 
EAVLEHLR 

nPF^ELLRDLRELSSEVPTYFVPGNH 

r£q?l^ 

PAICATCRDPLNVGNVCILKASGGTLRAKLFNLRKARVIGRERVRIGRR 
RWI^DGRP^^ 

arpspedeeildvsvpkipwreylvyhrrtpmllirerfnpevlgreg 

Kr^IlNE^ 

™klrs^^^ 
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DGYHRKYVEELAKVKPLEDELRELQSELRDLEQKIMEKRAEERALEVRIKDLEKQAV 
DEERLKEIKERLERGEKVSWEELQLLQEYGEM 

<SEQ ID No.:0121;PRT;Methanopyrus kandleri> 
5 MAQARRLWLDFDGTLVDGETIDLIAEAAGVDDEVEEITRRAMRGELEFGEALRERV 
RLLAGTPASVLDEWTELRLNPGVREFVAAVRSVGAAVAVISGGFTEWSHFCREL 
GLDAYVANELEVRNGFLTGRVYGPVMSSSAKGRVLMELCRRFGTRPEDTVAVGDG 
ANDASMLKRVGLPLGFRPKKPLYEIIEMAFDDFRRAVPWLRFWGVPVE 

10 <SEQ ID No.:0122;PRT;Methanopyrus kandleri> 

VFGLEDVHSWRAVEKHHEWLKKCLPMIASENVTSPAVREMLVTDFGHRYAEGKP 
GERLYEGCEYIDEVELACVRLAKELFGAEHANVQPTSGWANLAALFALTEPGDTIL 
GLRISHGGHISHHDISAPGVRGLNVEYLPFDEEDMAIDVDGMVRKIEEVEPSWMLG 
ASLFLFPHPVEEAVEAVEAVGGYWYDAAHVLGLIAGGQFQDPIREGAHWTGSTH 

1 5 KTFPGPQGGIVLCQRDLADDIDEAVFPGLVSNHHLHHVAALAVALAEFKEYGERYA 
RDTVRNAKALAEALYAEGLRVLCEHRGFTESHQIAVDVREQGGGAVIAEKLESANIL 
CNKNLLPWDDESKSHDPSGIRLGTQELTRLGMGLSEMEYIAELIADWLGRREPSE 
VRKDVEELRREFQEVKYGFGSGVGAHEWPRLADW 

20 <SEQ ID No.:0123;PRT;Methanopyrus kandleri> 

LVEARALAEAVTKGVLTHVEVSVKPGSGLVLDVDVPRADRVKDIVRSLVTPITGMYQ 
VRVRITNARAEPEAANKKCLATGTFTALGKALMDAFFPGRGTEAVNKALLRVPITSE 
EAYRGKRFDRWDPRKKRWIPARPGMMCRTKDGMICAVTDDPDGIAPPAAAEKDA 
KLATVLCDTLFD MLLAE KPPTVRG 

25 

<SEQ ID No.:0124;PRT;Methanopyrus kandleri> 

VRPESEGVRQAARLMAVAARTAPKTRGIDDIVIEIVEDEDTLEKIAERMEEIAEEKGA 
DFFKRDAECLRRSECLVLIGVKSSGPCGLNCGMCGASCDDIEERSADVEFAGPICG 
FKLIDLGIALGSAAKVANDLWDNRLMYTIGVAARSLGWDADWIGIPLSATGKNIYF 
30 DREG 

<SEQ ID No.:0125;PRT;Methanopyrus kandleri> 

MARNPRRKGRDGWKQSKSRGKPSFVTCECCGGKVPRHKAIPWTQGFRITDPWR 
QAVD D RYVHTFSRKVYYCPKCARFLG I RKPKRR 

35 

<SEQ ID No.:0126;PRT;Methanopyrus kandleri> 

LGGGSVGHWADALRDRGEEWIVDCNEDRAEVLREQGFDVIIGDITEKEVLLKAGI 

ERAVMVYVLTPDDDANAEAIRLIREINEDTYVIARVTDEERVEEFKELGADEVLSPNQ 

LLVEKLLHNIDNVRNRRKVHELLTKLEDVETLAIIPHNNPDPDSIASAVALQEIASIVDV 

40 QSDWYGGEIGHQENKALVNLLDIEMKRISRVDLDEYDAIAWDTPVLPRELAEYDGI 
EDRILVAVDHHDSSDGMMDMNGTSKSALELADFVDHRPEVGAASTILTQYLKILDR 
NVDRRIATALLYGIRTDTLNFTRNVSPEDLKAAAYLYPRADHEALAKIESPDISPETLD 
VLG EAI RN RTVI RSYLFSNVGFVKN EDALPQAAD YLLNLEGVHTVIVFGWN GKVKI S 
ARTDDIRLNIGEIMKEAFGDVGSAGGHSKAAAAEIPLGIFQDVESDMVLDLVEQAVR 

45 KRIFKVIGIEEEED 

<SEQ ID No.:0127;PRT;Methanopyrus kandleri> 

VNGLCGIVGYTGERDAAPIIVDSLVRLEYRGYDSAGVATIHEGRLYLEKDAGKLTEG 
GEPTKLQRSLRKLPGKIGIGHTRWATHGDPNRRNAHPHTDCRDEIAWHNGIIENFM 
50 QLREELEDKGHRFDSETDTEWPHLIEQGMKEGKSFFEAFVEAVRRLEGSYAIAAIC 
TREPDVILAARKESPLWGLGDDGNFLASDIPAILPETNRVIPIDDGEIVWKRDEVRIL 
DAETLEDVTEEKEVQIVEEDPHTLERRGYPHFMLKEIHEQPEAVRNTLRIERENLME 
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MAEELVGGDYTKLYIVACGTSYHAGLGAKYATELLAKFPVDWIASEFRYVTKELVD 
ENTLVLAISQSGETADTLAAVREANARGATTIALTNWGSTITREVDHVMYTHAGFE 
KAVAATICTYTAQU^AMYTLAVELARHFGEITNKEAEEYHAELNKVPEMLEEVLSWE 
REREIAVMGGRYKERPNWFFIGRGPGYPTAMEGALKLKEITYQHAEAYPAGELKHG 
5 PLALIEEGVPWAVAQPGGVYEKMLANIEEVKARGATVITVADEKDEAVEEHSDHVI 
RVPSISEVFSPIVYTVPLQLLAYYMSVARGIDPDYPRNLAKSVTVE 

<SEQ ID No.:0128;PRT;Methanopyrus kandleri> 

VIRLDVRERWKLLCDYISIPSVSGEEEELSERYASDLERAGLEVEIDRLGNVIGRRG 
1 0 EPEVCLTSHLDTVPPDEMEKPFEPRIVDGKLYGRGACDAKANLAVYATLAEIWDGP 
LEIIAWREETDSAGIRHVLRRGEIQANHVINGEPTELRPVIGHKSRVEVRLCIEGEPK 
HAGSHNPENPILKFCKILHDLHEMLEDLEDALGVPTANPTSVHSRGVATNVTPQCLE 
AVLDVRLNTQLSPEDLERFFHEVEGVSAEIRAGAPPFVLSGDEPWRALREALSAR 
GLPDEPITWPASTDAGYIRNLGGKDVWFGPGSIDYAHSPSEHVPIEELVDAVRVLY 
15 DWEYLSS 

<SEQ ID No.:0129;PRT;Methanopyrus kandleri> 

VREEDLDWEEIGLRVGLEIHRQLDTSRKLFCRCTPELVEEVPKEPKVRRKLRPVQS 
EMGEFDPAALEEFKRDRTFYYLADGSFSCLVELDEEPPHEPCSEALDVAIKVTLLLG 

20 GSWDEVHVMRKMVIDGSNTTGFQRTMLVGFGGEVPTSEGPVRISTVCLEEDAAR 
KVKGRDQDLEVDYCLDRLGIPLIEVSTEPDIRTPEQAREAAERIGEAIKAVGGVKSGI 
GTVRQDVNVSIEGGAVQEIKGVQDLNLIPKWKYEALRQANLLRIRDELRERGVSET 
DLIDCEPMDVTDVFEDTDSEVIRRELERGGWYALLLPGFEGILGWELCPGRRFGTE 
LADYARRRGVSGLFHSDELPKYGISEEEVEAVRQRLGAEDGDGFVLIAGPEDRVKS 

25 AMEAVKDRAIMALKGVPAETRRARKDGTTEYMRPRPGAARMYPETDIPPWIDEDR 
VKELAEELPEKPWERKERLAEEYGLGEELVEQMFEHGWDEFEEIVEETGVEPKVA 
AATLVNTIPRLEKDGYPVDNLTIDHVKEVLRLYAEGAIAKSGIEELLGALAADPDSDP 
EELAEELGIVMASEEEIEEWEEAIRRYEDKIRERGMAVMGKIMGEVMEVLRGRADG 
KRVSELVRERIREISGE 

30 

<SEQ ID No.:0130;PRT;Methanopyrus kandleri> 

VLEVTLPGEGTPPAEGFRTLHSLKRDLERYFRGYPVDFDDVPVRINVSGKPREVLEL 

VREIPYGTWTYGDIAQKANTHPRWGVSLARNRVPIIVACHRWAADGLGGFRWG 

LEWKRRLLELEGALPSRR 

35 

<SEQ ID No.:0131;PRT;Methanopyruskandleri> 

VIVDREELEYDGSQLRRAFAHERYGIKGRAWVFRGPMDVRTEYTADAEDVGSPIR 
GNDVLHLLVDDPTRADPLVAGLLQRLLVWTKEVIEKELSTDLDRDGDDLLHDGRKL 
fVSVFKPAGPGSLAHLGINVTTEGVPVPASSLRDLGYRGDPLDLGRRVAVEFVREIT 
40 DVELDLTKIRW 

<SEQ ID No.:0132;PRT;Methanopyrus kandleri> 

WRDLNEAWIRIETPERSERVKVPYREGMTLLDALRWIKEHEIPDLEFEFSCRNAQ 
CGTCAVLVNGKARLACEYRLEPGQEVTVGPLRHLPWKDLAVDWSAVTSRLRPLS 

45 PKSHREWFRRMEPEKQRKLYELRSCIECLCCVAECPVIKAGSARNPGPIVLRKVAE 
EAEKWDESPEIDDSWACTTCHTCAEVCPKDIEIPAKAVETVRARLYEEGKGPLPEH 
KELGERAVRTGRSVEKRDRSFLEEYSGEYGEGDVKAMFFTGCLVDYRLPDTGKAL 
VRLAEELGIRLIVPREQVCCGSPLLRTGQHDRAERLAFENLETFRRVDPDVIVTVCA 
GCGATLKNNYPELLGDRFEWDVLDVTELLVEIRAHERGFRLPERTTVTYHDPCHLK 

50 RGQGVEDEPRKLIRSIENVEFVEMEEPDRCCGAGGGVRSGLPELAELMSDVKAHM 
VRETGAEVLTTVCPFCEYNLREGLERNDVEARVENLTVLLSRGL 
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<SEQ ID No.:0133;PRT;Methanopyrus kandleri> 

MSGDKDRRLPFDRDREMITKAEVETDPRYGCPPEERPIEEYIMKGVINLDKPAGPTS 
HEWAWVKEIFGLSKAGHGGTLDPKVTGVLPIALEKATKIIQTLLPAGKEYVTIMHLH 
GDVDEEELERWKEFEGTILQRPPLRSAVKRRVRPKKIYYIDILEIDGRDVLMRVGCQ 
5 AGTYIRKLCHDIGEALGVGAHMAELRRTRTGPFSEENAVTLHDVKDAYEFWKEEG 
WEEPLRHWRPMEEGLEHLPRIEIRDTAVDAICHGANLAAPGIVRVEKGIQPGDLVAI 
FTLKGEAVALGVAKATWKEMLHADRGIMVDTKRVLMEPGTYPKAWGLKTPGE 

<SEQ ID No.:0134;PRT;Methanopyrus kandleri> 

1 0 MSSRLTLVIAFVLLIAVSPVHAGKLVIITGYWSTGMPAAKAASGLPVTVIVEDTVSKGF 
VPEEHVREAVESADTLLLIHTTSNTVFGNVLNELFSESSSEKRVFEFDNVLPGPSEV 
KSLDSVKVNWYGLEIPLSLYVQSRSVRNFRSLFSYFLERHPGPYHPFDGWVEGYDF 
ERDEVIRPSDPNPGEVMTLIERYGDGGVILGNTRYPAWFVELLRKHLPDIIEEVLSKE 
PRREGPTVLVIVDTTRMESGWTAPIRELCKALRERGLNPMVLGLHYDILDGCLEDVL 

1 5 LALKRIVSEYNVQTIALLPGFFKMRSPDSPEVELLKELNLPVIKLVSLPWTMSEWQTC 
WRTPSGLDWFALYHIVIPENLGAIEGIPISVREWRKDGPEALLDRVWCSDTPVPEMI 
RIAADRILAWIELRNTPNREKRWILYWAAEPGKEGVGTASSLDVPASIVNFLAWLM 
KASYRVEIPEELKEKLLEFADEIPAEARGLSIEEMLLRIAELEERAEELAQEGRWKEA 
LDLYYKAYRLIRPLADALGRLMVEEGSNVGAYILRRVNVEGHRLVLRLLAYEHGRFV 

20 EREQEIRYLHLLPLDEYLKWYRSLPEEARLCMEKGIFGYLEAVLLQIQKHGPITDPLK 
LQAIVNGLKSLVSYVAGHLQYLDVPEETKEQFQRDVESLVDAVIGALTDPKEVNQAL 
ELCRSLHAKWGRVEAFYGWFTGWGPPERSRYLVEIDGKKYFVIRGIDFGNVIVAPQ 
PARGYYVGISVAYHSTVLPPCHYYLACYYYFTRVFRAHVIVNTGKHGTYEWLPYKPL 
FMSWWDFPQICIQNVPQVYPYYVADPSEALVAKRRGWAVIVNYLPQSLVKEELTGD 

25 MGQLLELLERYQSSHLSSLKPAILDLVKKTRAYELLNLSSLEAFERKFDENCAKLYFL 
LHDLEEHEWPIGLHVFGMPPIGEDPVGTVASFAAKVLLNEVMGALDYSRALDVCR 
EVIERPETRDADDLHREAARIVELLFESARLERTNFLNALSGGYVPPGFNSSPFKQID 
ALPTGRNACMFDPRKWPDWISINVAYTVAIPLRTVTRKWAFDWATDNINTRGLPIA 
VQMLLLGVLPHRNADWWTGVDPSLCMNPSGVSYTRRLGQILWGRIVRMESLGS 

30 GAVRLVLEPPMGGQRIEVRCPVNVLPIPLHLDDEVMVLGTLVSTGGRVEWNARVL 
SEEEAKRIEDEVLTPTQLSAVGRAFGRLPIRGRVERVEGRYIVLTDGCTEVRVRIDE 
GRVPEEGETVTVIGTVTLVGDEPVISASLVLREVPRRLTDVIVTGTSCFRDVFAHNIL 
TELFLGRVAAILAAEPYLARLLSHSSLIVSDVDKVLEIRGIDEYP\AT/WRRWLRETVE 
RLSQGEWKNPIHETVLHWRAALWRALTTPDEELARELEEGLRRLYDLVGEFCAEH 

35 GYDFESWNTAASLAVLVPPAENYPFLDWAAVYLALLTCRESNITSAPDAGSGGSP 
NGGIITGWIEQVREVPDEDLPLLAALNVFCQAPGDYTNVIGKTIESGEFLLEDRLNLA 
LSWISGLSYWGPKHWGASFPLLLALNLAAPDRTLHTMVSSDEKATFFYDDCIYAFE 
GGLRLAVSAVNGLLPEQETMIDALVLNLRNAALGSYVGGDYSQMARRLAEEIQLMA 
AAN PNLAPWLRD LASQLSAG SYLAALLASN MTSLFSTVTTRTLAALTG NETAAFRYS 

40 LLM PF DTYAW YD LMRTVF NPVYVRG LRFHG YSGAVELLKRLG YLI RGWSTLALGLL 
GWEGIFRRTASTLVENREWLARYSPEGLFSLAVSLLVIAYDRAQHKLISEEVLKSRE 
FVALVRDVIVPELLRGVLCCCPGVCGNPWQQRLLEALSQYEGLVPNLREAMAVFA 
ANYMNNPELVARILRQLTSPAFTRETAPMAARTVRTLAVRATASQAVAISATIAAILA 
SQAALSGPGRGAVPVSVTGVLLRGTVGAKSAATVEVSVGSSAGKGKPSQERSARA 

45 SILRRTSAQSPVTTSVPRWILVALIVALLAAVILVGTLWRPRIGTSRGW 

<SEQ ID No.:01 35;PRT;Methanopyrus kandleri> 

VRQLLVILCCVTAIGPVSAATLEDADQCLKDSNA^VLVENQFTEQDVGKTYTLRDPG 
GTYNGKQYEVHFATEQDGQLQDEGVASRDFTVEDVDVGTWPTTYKGDCRVIYVKK 
50 YNYFPSDYGLETVKLGDKIVALIDNSKCVIYVKKNDKYGYVGFGGEPGYSDTKFTVP 
MLVLAVEEGVTDEQFKNAVKRAIKVWLTVSSPRGYYYQYSLKDIRTTLEESGYIRTG 
SIGGVCLYQLIPLLVGRELGLVDDDLWNSVKDDANAVIKNGILVPEVYCSSKQDKKD 
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VLIVDSKNEIAYWVRQRLKDDTWVDYSAVYDTAGAVLTLIYAVKTGLISGDDDVDVG 

GSTYKVADIIKYAVNFLVERFYEGNGNPCFLEKQAVEQGLYWKSYYYPVKYAFYAL 

WAIREAEKAGYLSDKAKDLLHDALRRYVCWLYGMQLEDKPGYFPYNEYIKGSPDFA 

STCAALLGLCTAVELGYEDDMAIQLMKNWNALVSQYKEAKEKGLKYYFYVPTPQS 

YYYLYMSRFFEGREANQCAFATAHWAALAAVEGLPESVRSEIFGHTVELKVEVPR 

ETRVGTPVTIQIEVTIDGQPASSGEVRVYEGDRIIGVADVSDGKATITYTPEKRGEHR 

LKIEYRDPKYGVKSTTIVIKAKKKAPAVSPAVAALSVLALALRRRP 

<SEQ ID No.:0136;PRT;Methanopyrus kandleri> 

LSEVPEEFQKDVEEIKRRLREGELTNLGAALAWLLASLKGQWINVDEIVRVLKELGY 
NVKANSIRSALYKVRQEGLLKSKRLGRKTAYFIPVDDDETLGAILRRVTGEEVREKIV 

EELLEEIHGD 

<SEQ ID No.:0137;PRT;Methanopyrus kandleri> 

WAVAFPWSLFSEETDPKIYAYRVGTLARALAIYRVEEVYLYGDGVGTRRNAERLRK 
LLEYQECPQYLRKRVFRLDRDLRYAGVMPPLRAPHHKVHSPKEGEVREGYWRRS 
RNGALVDVGADRLARTRWRFKPHERVTVRIVSEDPLEVEPAEPEEYWGYRVRIVN 
ELNEVLREFKEGIIVTSRYGEDVREVEFKSPVKCLVFGSSEVSVLDVDPGVRDEYPV 

INFVPNQGVQWRTEEAVHTTLAVLNYLGLI 
<SEQ ID No.:0138;PRT;Methanopyrus kandleri> 

LRVASGLEPQEGYEIGNAA/DALRASSTIVTALALEAEAIVPLSSPEELKRVDGPTIGE 
QHGKKIDFADYGNSPTDLLRHAEEIEGETLYMVTTNGTDTILRAAEVHEEVLIGSLLN 
ASAVASKLSGDTCFVEAGHRGMLAVEDTYTAGYIARLAGGEPADGRTRAAMEMAR 
GLPAEEVFKGSRTGHVLEQRGRLEDVEFCARVDEFEWPVYEDGMWPQ 

<SEQ ID No.:0139;PRT;Methanopyrus kandleri> 

LLMDRFEMFGSELYVLRTAHAGVDGDRVRRKILELDPEAVLVELCEGRLLSFLAELR 
GERAGSRTGGITGRLVAVAERIVGRWGGELGEDVKGAIEAALELEAEIVPVDMDIS 
WVFRRMKMKASRWELLKFQFSVAIDVLRSLLRPGQTRDWLSSVADEEAAREMVQ 
GLRRAFPRIAEVLIDERNRVIAENTIEFLHSREDVTKAVLVIGAAHYGVLDILRDAELE 

SASRHDDEDTASGEGEEETAG 

<SEQ ID No.:0140;PRT;Methanopyrus kandleri> 

MRVLFLGYRYGSRAAENVGSRSDFDVEFLKVKEPPENVILDEEYARTLLPPSYSGF 
DLVISYLQHPDLQLALAEVCDSPILYGITPDPAVREKIERSHDAVAFPETTMCSLLPD 
TGIPEVDRFAERFGRPKLEVSVSGGKIRTVRWRGAPCGATWVAAERVEGMSVDE 
EAVNAFALAACHHCVAPRFGKFESKDVTAYLHGVALAEALGIELDVDLEGFELPI 

<SEQ ID No.:0141;PRT;Methanopyrus kandleri> 

LPGLTALAVLELLGTGFIAGYLGGHGTGGCVLMLPMLVFLLKYPIPEAIATTVFAWW 
TATFGTMSHAKLGNIDYETSAIVLAAGAIGALLGSVIFALIMKHTGALQVILGAAFLYA 
AVRMIYEWIKKIPGSEADEIPGKPSSKAAIGFGIGILTGILGLGGGYALVPSFIYLLDAP 
VHLAVGTSMISMIPMATVSAAYKMAQGLTDLVGGTLLGLGTIAGVKLGAKTTQKIKP 

WTI KGI FGWFLYI SLKFI LQG LG I KLL 

<SEQ ID No.:0142;PRT;Methanopyrus kandleri> 

VPRKILVPFDGSEPAELALKWALLDAHDHGFPIKVMYWDRSLDLLTGFAPRETVLK 
ELKERGEKILEEAEQIAGELGVDVKIEKKVCVGIPWREIVREAEDDEEINLIVMGSHG 
RTGPEHAILGSVAENVIRHSPVNVLWKREKRVEDSVEESSRR 

<SEQ ID No.:0143;PRT;Methanopyrus kandleri> 
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MIPDPSMMLYLGIGGLVGLVSGMFGVGGGFLLVPLLNSTGMPMHLALGTTLLAISLG 
GFTGAYRHLQEGNVHVDAAPIFGLSAIVGAQVGSYLACLTPEHVLKVALGVACSAM 
ALRMAFDGETEEGNEIRDNIAVASLTGFGVGAFSGFTGSGGGVLFVPVMASVLNFP 
TMLAIGTSSVIVPVSALAGAAQYWMEGYVNFWAALAWTGMLISSYVGAELSNKIGG 
5 ERVKRAFSWLALVGAKMVLSGLRLV 

<SEQ ID No.:0144;PRT;Methanopyrus kandleri> 

LRSRRGFRALPPGPRPPRTPDDPARVIEDKIKECVRRSGHPRPGSRILVAMSGGKD 
SFAVAFGLKRLEVGTGGRVAPTVDGKKISAWDWEEQAKILEIHAYLLEPESDVLEL 
1 0 KEEMNARKVCYACRTLRRIELGQLAEEKGFDYIALGHTLDDAAATVILSLLTGAERLK 
LLWYTGTWRGGPRLIRPLVRCPEAVTKALAEELKVDTVMTEDVCPYAGGLRDEVEE 
FLDRLEREWIPHVKGNWGTALRTLRGRQCH 

<SEQ ID No.:0145;PRT;Methanopyrus kandleri> 
1 5 VYWGVDLAAKPGNPAGFAVWREGEIVCWSESSDDERVLEVCRKAELWFDAPLT 
ESDRPFRRRDEIFRRYAPVLPLTFPGMRELSRRARSLVRRLELEVYETYPRAAERFI 
RLHGNPVDEHSRDAAICCAVGLAVLEGEAHVFGEPPKAALPKRELSVSVRALTAPP 
DV 

20 <SEQ ID No.:0146;PRT;Methanopyrus kandleri> 

MPDKAEVFFDEGVLDFADVDEIVLDVGEEALAEALAHRHRRMIVFQGDEGKAEAAG 
WTAGAADVLFDVRDRPISVLYVTDSLKEDTYARERYEEFRRVLEGFAEEANFEYEL 
EALTFSGSKRALGTTWDLMVIDLSYDLDPDAIGRLVETVRGGGLVIFQTPPFDRWR 
NMWTAFHKSLVTPPYTLDHVGKRFNRRFIRKLKEHDGNA/VIVDTDEWTAEPEPSED 

25 VDLEVEVKRRERPDLDPPDDAVLPEELYRMCATEDQFRALIRFEELLESNGKTALIL 
TADRGRGKSALLGIAVAGAGVTTDVYDVWTASEPENVAVLFEFLLEALRELGVEYD 
VERDDKGNIVYVETDDFWEYERPSEASEIECDLMWDEAASIHVPILERILDNNDKV 
VYSSTIHGYEGAGRGFSVRFLQNVRKRRDVRLIEFKMHEPIRYDSDDPIERWLFDTL 
LLDAEPADLDKEDLECVKEMRVEFEKPDLRYWFEDPEGEEELRQFIGIYVMAHYRN 

30 RPSDVMVLADAPHHEAYALKTETGKIVTALQVAREGTIPRDVITKMRRGYRPPGNVI 
PDLMVQHHDALDFPRMKGLRIVRIATHPDIMRHGLGSRALKELAKIAKKKDYDWIGT 
GFGANEELTRFWLRNGFVPVHISPNRNPVSGEYSVAVIRPISEEAEEIINRANFEFRI 
KLADWLGETHRDLEPEVARLLFEPMSSLRYRPTLTEGQLRRLKKYADMVHTYEIAA 
DAVRELAKAYFLDTEDRPELSEEEELLLITKCLQRWKWADVADVLGEEVPDLMRSL 

35 RDLVGLLYEEYKEDLQRSAAVEGIRKAVERLADKGLTGTVIVEVEEGEPKEVIIRREE 
RLEL 

<SEQ ID No.:0147;PRT;Methanopyrus kandleri> 

LTRLLGGPGLTPRIMVGTSPFLGAGQFGHRALLYRRTFYHRPENIVALLEYCAEELG 
40 VTGVQALADPVIIGALRDADPDLDWAWGLRNLEEELEMLENLNLRAVLLHASCVD 
GEDVGEVSAKLDEIRSRLDVPVGIATHRPDETLPRWEDKKTADWMVPLNPVGAFM 
GDQKAVEELLAETDRTVIAKKVLAAGSLPPEEGLPYAARYADAVAVGITGKKEAEET 
LRIAKRYFG 

45 <SEQ ID No.:0148;PRT;Methanopyrus kandleri> 

VPWHVGLFGHIDHGKTALAAQLTEKPSTAALDKHPEEKERGITIDLGFSSFELGDYT 
VTLVDAPG HADLI RTWAGAE 1 1 DAAI LWAADEGPQVQTGEH LWLNH LG I DRGVI AL 
NKVDLVDEKTVERRIEEIKRVLQGTTLEDAPIIPVSAKIGEGIEDLKDALLEVLEPPNR 
DLDSPFRMPIDHAFHVKGAGTWTGTVLTGRVEVGDELTLYPIGKTVEVKSIQSFGK 

50 DKQEACAGDRVGIALRGIREEEIERGFQLAEEGSLRVTRYLDLKVEIDPLFPQSIGQK 
TMLHIHVGMRSVPARIVPHDDGFLLDSLRPGESSYLYAKLNEPVAVREGDRTILVKL 
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DLPPmRIAGSGLVEDTSKRETFKRVSRRRGRVTR^ 

AERLVGE^RTEGGVEGKIVDTHGTRGAVLVDFEGEVKTGERWLERVRDVKIDL 

GSPPTG^IVRVRRALKLSFAILGLQFTGIASIPGLLMAFTALRRKVFYFMGITE 
WgTuA^ 

VLLAKGGLGGEDIFTAAAVAGASSLFNRAKVRYFFDEGW 

Oa^eSIeS 

ER^L™NEvliS^ 

VTDKPAIVQGLCGEISGIRDTDPIPEWDRLEDSGCSVLGRIDQREGVEIALEEGRRF 
^ADA^DA^^ 

AAGRRYILKVGSRVPVYGITPAGAEALWLNVRELLGNLKLEVRHLG 

<SEQ ID No.:0151;PRT;Methanopyrus kandleri> v^/dcdvd^i Pr i 

VSSPDTPSCAHTSPPRHPPGDDVPLRLTPIGWWERTDEEGLVKVRERYRKCLEGL 

eIfshwilwwgheadrtvtrvrpvhgevpelvgvfacr^ 
vrpnsg^p^sgIdaragspwdmkpylpgydepdgevsvpewv 

RTRGHRR 

Se N rS 
gfmeieapnlligevfeasghvehfidpm 

speb^Idl^ehdlrcpecggei^ew^ 

FKDLYRWAR^ 
GFERYADEVL^ 

mgvp^^ 

EHSGH^RAFRELEEPKIVYRPEPVMKELGPRFKSDAPKIAEALRRITAESEDELKG^ 

GLTVE^DGKEVEVPPECYEIVKEKVTGERFYPHVIEPSYGIDR 
VFRFPAWLAPIEVGVFPLLKRSDMVEYARRVARMLREEGFTVEYDDSGSIGRRYAR 

ADEI^VPY'CVW^ 
GDPV 

<SEQ ID No.:0153;PRT;Methanopyrus kandleri> A « C DCDDiuAn 
MLTOVALDLTSLPKAIEIAEASVEAGIHVLEVGTPLIKAEGSRAIERLAEEFPERP1VAD 

TI^MDVGALML^ 

n^SKLKGLEEFP^^^ 

D^VD^ 

WKD^SERVSEVLNAAIRLVEWVRNEPSLRTVGDDDSDLVPKFEGDGRDLTLILGAE 
EFDREDLESIAKESVKTILVAEEHVLKLYGVAEAVYEI 



<<5EO ID No 0154 PRT:Methanopyrus kandleri> 

MELEI TEGRTPL^ 

AGVGA^GIRIAV^ 

E^eTa^RTO^^ 

^vevTrvefyqievairalisy^^ 

pl^LKRLGYLLHCRECGYTSEREFDRE 
ORAASDARELGLEE^ 

LREEGFNAVRPHYSKRAWKTDASPEEFEAVLTEVAGDSGCLHR 
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<SEQ ID No.:0155;PRT;Methanopyrus kandleri> 

VSEVKRGVIVNYRMGRHTQDPRQCIIEFEGVESRSEAAQLIGKEVIWKHPETGKVIR 
GKWDTHGNNGAVRVRFERGLPGQALGTEVTLK 

<SEQ ID No.:0156;PRT;Methanopyrus kandleri> 

LSKLAIEGGRPIREDPIPIAQPILGDEEARAVTEVLRSGQLAQGPRVEEFEREFAQFV 

GCEHCVATSSGTTALQLALESAGLGPGDLAIVPSFTFIATANAALHVGADVAFVDIDL 

ETYCMDPRSLEEWKLLKDRVLRPRTVAVIPVHLYGHPADMDPILEIAEEHDLIVIEDA 

AQAHGAEYKGRRIGSLGDAACFSFYPTKNMTTGEGGAITTDDGELAERARMLRSH 

GERERYDHVELGYNFRMTDIAAAIGIVQLRRLEEFNERRRENARYYLKELADLEPLIE 

LPTEKPWAKHVYHQFTIRINVEELSCTRDEFAEALRAEGVDCAVHYPTPLHRQPVYL 

RRGYHATELPKSERAAETVLSIPVHPGLSEEDRQDWEAVEKWSAFSR 

<SEQ ID No.:0157;PRT;Methanopyrus kandleri> 

LPREKCPKCDGKGKIPVGETECPRCGGTGFVGDVDISEHFKGAAQHAVEGYDLAS 

SRDVPCPKCQGKGVITVYEECDRCGGTGYIVKCRECGKELDPDVEEDLCEECRKKI 

KQIRKEKLPKVKVLSPACGYEDVEEGELYKGKVSRVEKYGVFIELNDRTLGLLHRRD 

MGDKEPQDFSIGDEWVKVTDVRPEDGEIDFTIEGIDPRPDRYREEWEKELKRVLV 

HDIDESKIGETVLIKGKIIHVQQTPGPTVFTLRDESGSIWMAAFEGPGIRAYPDIEAGD 

YVRVIGEVTTHDGQLQVEILDMEKLVGTEKVEIKRAIDEALDREAEPPEDLKPMVDS 

EIIERLWPRMREVAKEIKRAVLEGRPVLIRHHADADGISGGVALEEAILPILRENNPDP 

EAEYHFYKRFPNKAPIYTLEDASRDLNHALEDVHRYGHQVPLLVLLDIGCTEEDVPAI 

EEMKAYGVDVLVIDHHYPGEAVGENPEDGLKEFPIDEHVKVHVNPYAAGGDGKNIP 

AGVLAVEIARLINPEVEDRIKHLPAVACLGDHAESPEAEQYLEIAEEAGFDRKWLRKI 

ADSVDFQAFQLRHTPGRHLMNDVLGTTGDEHRHRRLVENLYKQHKIACERQLEAA 

LKGVKEYETDGVKWTLDVEKHARKFEYPGPGKTCGLVHDLKVEEEGDDAKWTIA 

YGPDFAVIRATENLGINLNDIVSELEEEMPEAAVEGGGHETAGSISFVEAHRNKVLK 

ALVEKI LRDATS 

<SEQ ID No.:0158;PRT;Methanopyrus kandleri> 

VRLRYLIPGILLLAPSTTYLGYLAAKEVAYFMYHESVSIPDCELVIPKLGLRERINTTSP 
DYGVYYEIMTPPPGKKGIWFYGHRTLFGSPFLHLDELKRGDKVIXAWFGSKYVYW 
YDKWVSPDYVIDPDASNKDELWLVTCTPLSTARERLIVKCVRVG 

<SEQ ID No.:0159;PRT;Methanopyrus kandlerl> 

LKLSLKSTILVMLGMCVAYSALVGSITIAQTGQSPGAPVGQPTEPTGQGKKPPVTISK 

LVIEVQATGKGAQKPRESDIGISGAKVEDVKISGSRAYAKIVASNVSLEEGFPLMVNA 

GWPFNMSECSYERISVSMELKANVNSAPETELSGWVLADGRLVDADPKPARVND 

NVPVWKIGVKDGRVTIDGRPYGPFPEIRYVMEYSRGAGGPGAGAEGGGAGGAAG 

GAGVGGAGGAGAGGAVTAGQYKAGESLFLIAAWLAAWGLYLVYRGLSK 

<SEQ ID No.:0160;PRT;Methanopyrus kandleti> 

VIGAIVIGLIFLAAGGGAYYFFVYKPYVEQLEKLRAQKLKELNTYFTGPLAASPTRTKL 

QQQILSAETPEQLQAIDWGAATVEWRRYLAKQIKMNQKKGRVELVTPEGPQLLTV 

RDALNKIRMMGVDELMKVQVKRPETVLIAIWADPNKTGPIKVGDRVTLSITNWALKKI 

AKVKNKEAYKGPNQISGAIVRYIMLIKGGLPDNFKIDLVSASALETMYRTGSSDLALR 

KWFPAGLVTGRSYAVGGGTGVTYTLKNYPGLNTRVTSPHLSPVALVDLRDLVKAM 

AVERARRGGGFIRQLMSIEAREGIRSWENLLVIVEIPKDAVQPKVLIASSVKGGIWILP 

ET 

<SEQ ID No.:0161;PRT;Methanopyrus kandleri> 
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VERWKISELITPACWSLTNWFGAFSLLASIAGFPGAAARFIILSFIADSLDGFVARRT 
GKESEFGMNLDSLADLVSFAVAPAVLWTAGLVPAPMCYLLAVLMVCCGALRLARF 
NAMCVDGYDPGEYYLGLPVPWVGTIASSLYFLTVDLGPSYLWYVLNTVILGTSALLM 
ISSIKFPSLKRPHPAILAAGGLSSLVLLFSFLIPPDEIKRGLEWASVTITALLSWYMVR 

RVRfiHFRGRR 



<SEQ ID No.:0162;PRT;Methanopyrus kandlen> .-^o™-^. a 

LMAPGWWKFVTPPAALGAALFPWSRPLSFLCLGTAAFLAFFFRNPPREPPSDPSLA 

VSPADGRLLGYVMEAGEASDDELSSYLDDPITVSVFMSPLDVHVNRAPLDGRWEA 

EILKGRFRPAFRKDSATENNRAVLLFDGDPPFWRLVSGAVARRIDLYVQEGDEVN 

KGEPIGMIRFGSRVDLAVPRSSVEELLVRKGDSVKAGETPVIRVKR 



<SEQ ID No.:0163;PRT;Methanopyrus kandleri> 

MSVWAFVRKALREPLRVGAPAPTRRETAEFMVRAAGVEEGDFWDAGTGNGWAI 
AAAEMGCEVLAVDVDPEMIDMARRNAEEYGVEDSIEFWADARELPELVDNVDAVL 
STVPVKTVPEPLEFLRSCATVLKTSGRFVQLTHWPGYFTKLLHHEVPLRVLEKYLK 

WVH IVPGFVFVCERV 

<SEQ ID No.:0164;PRT;Methanopyrus kandleri> ,_ 
VGVREVLRRLAAALRSGPEELDIGIYGAPNVGKTTLANRIAQDWEAEEFGQVSEVP 

H ETRESVRREVAI EVGSTTVKFN I VDTPG I ATKVDYRKF LEYG LDVQEAKQRAKEAT 
RGWEAIKLLKDIDGALWIDSTKDPLSQVNVTLIGNLEANDVPFLWANKIDLEEADP 

EAVRKAFSEYPWAVSAKTGENMAKLYEAMVREFTS 
<SEQ ID No.:0165;PRT;Methanopyrus kandleri> 

LTDGEVKVEVLAKSALERMSTEEWEYVIEKTRGGSVIVLEGQLDPETLTQIIRETME 
NVDLEEFTGVDIYWPPKAKTDKGLFDRLLGRQSEEGMTVISPADVLKDMKKGKDFI 

TLKLG 

<SEQ ID No.:0166;PRT;Methanopyais kandleri> , mr ^ x ^ mk „ 

MPHICIRCGEVYDKVTKELIRRGCLKCGCRLFKRVSEDDGDNPATIWERDGNATINI 

ENIDDWTVYKSGRFFIVLPEQKYGD 

<SEQ ID No.:01 67;PRT;Methanopyais kandleri> 

LKTTERPELRVKILRAAAVSHEDISKEMDSYCAILGDPESIDDIVYEVMRLSNFEIIDN 

S1VKTRHGIWWRYGWLIKSTPEITSLIKRIVSDTNLMSWFKAKDGNFLIAGPDIVLK 

KILSSARVKMKVKVTKRTRGIAFVETSTWFDAMPGFLKDIINTLLGIEEEVFSILVLDV 

EDPEKFKKIIDKGPNVYWRRIEEDKET 

<SEQ ID No.:0168;PRT;Methanopyrus kandleri> 

LPLWKRKKKEETKQEKKIEEEKKENNEKKASKLPTSIQEALSEEPEIEIDEGLEALGID 

LGTMNTWARPAEEEFLVKQFPSWAVKKGTNRVLAIGEEARRMLGRTPEDIVAVR 

PMRHGVIESLEYAKFIVQYAIELGSDNSPEEIERVAVGVPGDASEVEREAIEEATSDV 

GMDKDNVIVINEALAAAIGAGLPIAEPDGTMVIDIGAGSTDIAVISLGGITDQETMRVG 

GDNIDQNIVDLVEEEFGVRIGIHEAERAKVEVGKVFTETEDIEDKEIEWGKDIETNKP 

KEITIDSELVAKAAEPWQEIIRAIESILDRLPPELVPGVYENTVLVGGTSLMRGLRARI 

EEETDVPAELVDDPLTWAKGAAIVAAEPKTLEPEIRLKALK 

<SEQ ID No.:0169;PRT;Methanopyrus kandleri> 

LRLRADLHTHTVYSDGHGTPLENVLAAEERGLETVALTDHGPASPDGLTDRSFRRL 
VAEAREAEKLCSVRVYVGVEANIVSISGEIDATPAMLSESDIVLAAIHNPRLILANPGS 
AEELRRAIVHATIRCIESGEVHIIAHPVWILEQLRCYITAQEAEEIARVAADHNVGLELN 
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ARHLPRDFTLYQVAIRVGAPITFGSDAHAPEEVGRFKPLQKLARRLGIEPQDVHPEE 
LGIV 

<SEQ ID No.:0170;PRT;Methanopyrus kandleri> 

LNPPELAAALPYSGCDNPREFLKRLEVRSDPISLALVEIHGRVARKVQEWKPFVCPD 

I RAAREFTRE I VAKAKAD FLAERAGGSEALDLCAGPGG DTLALAEH YDVKAVDREVP 

RIEALKINARLHAGHAVEVIELDVMEAELDADWHADPGRSGAKDPKRTEPPATELR 

DMFSEVPHMIEVPPAVKPRPGTWFSATGEVRSVCWTNLTEKVAAVIAETSAVLEG 

LPRKPTEALEPEEVRYVIEQDPAVRKANLSWKLAEELNVHPTWAGEETVLASEDPP 

DLTVDHVIRWEVGEEGDGPPTIRSLGVKLNPRRLAELRKTYKEYDIVYVTKAGVLA 

GKVIYERE 

<SEQ ID No.:0171 ;PRT;Methanopyrus kandleri> 

LLEAAGAVLLGSAALLMVGRLGNRGFFLWLRTVGILGLLVGILSLALAALTGSAIAGL 

WGVITAAMMYLFSSRIVRIQMGAVDAEEFLRYKPEYADKLRRVQEMVSKLASKAGL 

PEPELVWPEETGVGGYPNAFATGRRSKPTVGVTEGLLRHLDDDEIYGVLGHELAH 

VKNRDTLVMTVAAAVSTAIAYAFDPWLNAMYTEDWEDIAFLVLAGMLASLISTLLVA 

AISRSREYLADEEGAKLSGNPMALAEALEKIEAIVKSNPAPARSLSEVSTAHLWIENP 

FRGGLLRLFSTHPPVEKRVERLRRLARELQGP 

<SEQ ID No.:01 72;PRT;Methanopyrus kandleri> 

VLRVLLIYPRSLRYFVIRAYRELPSTVKPDSPVLLASCDAVRATYTRLEGNWTVEIG 
AARNFQEVKASLAHELAHVLQFEHGVMPIGGLPPLRALALPLEVGAEELVLQELPDV 
AVRRLEMGLRRVTGCRTDDPLSELERSLVLEPLRLAAERLDVPLYVPEVEPEHPEV 
AKVKKRLLRRVRRIDPWSPLEVQRYLEDAWAEVTVLATLSRGA 

<SEQ ID No.:0173;PRT;Methanopyrus kandleri> 

MALAKRIIPCLDVKDGRWKGVRFRGLRDAGDPAELAHHYYRHGADEIVFLDISASP 

EGRRLMVDWRRTAEKVFIPMTVGGGISDVEDFRRALTAGADKVSVNTAAVENPELI 

SEAADIFGSQCNAA/AIDAKREPLKPEHEHVADHIFSNDDGEYWFRVYVRGGREPVD 

LDAITWAKRVEELGAGEILLTSIDADGTQEGYDIELTREVCNAVSIPVIASGGCGHPK 

HMVEVFKEADADAALAASIFHYGKFTIEEVKEHLAERGVRVRQC 

<SEQ ID No.:0174;PRT;Methanopyrus kandleri> 

LDSIEKYLLVTRRMVNAGIPKDRALNTVQRTWGLTNREKKALYRIVWSRLESLLRAG 

KRV PTPLLRGQDLVIDGYNVLVGLASLDAGEAVLCDDDWRDLRMSPKLEEEEVQT 

ALEMLETYLRRVEPRSVRILFDAPVSGSGELAARVERYLKDSLNVPVRASAVKGVD 

EKLVRAQGVPVTSDSGIIDRVSAYHDAVREVAAAEGIAVWIPPGPSEPKFVRALVPE 

G 

<SEQ ID No.:0175;PRT;Methanopyrus kandleri> 

MVRRTSEEISERMEDYLEALYLLSRRGSGRHVRISELSEYLEVSKPTALEMIRKLAD 
RGLVEYERGLVKLTEKGREIGKEVWDRHREIASFLRFLGVDPKIAERDACAIEHSLH 
PQSFRRLRKLFHLLKEATGEPTVREILDKVRGEEGDSDGVRHRS 

<SEQ ID No.:0176;PRT;Methanopyrus kandleri> 

VKSWYGEVLETVDDAENFFERELRRMHKVELEEVPKWFCAFDVIEGVKHEFEPEK 

YLYKPGAIPAGAQALTLDIMTDDHREDAVYIGEPGPEVSRDRWAGRWSVLARLLP 

ECVEVGLLEDVRELEGVRVRIGKFTLLNYVTGAALALSGAEVELEVQ 

<SEQ ID No.:0177;PRT;Methanopyrus kandleri> 



680 



WO 03/076575 PCT/US03/06664 
LDALLKICILNALAWAFAVLVWAAFRYALPSWFILAIIVPGVLGSACVDYVMISVGVY 

dgpwetafaswyavawwtgrpgpsgpgsr 
vae?k« 

CGICQTAHHLAACKAVDACFDAEPPEGGHKIRWLMHIGNM 

WGPD/^PL^NWKIVK^ 
PVDPESRDDLLNI^K 

MGLVSDGDKHEFYDGEVKWDPNGEEWRFEPQEYQDV 

VGYPDGIYRVGPGARL^ 

VA^CEE^KML?^^^ 

EANLIVATTHNVPAIELALKETAKKLEDEIVELA 

<<iFO id No -0179 - PRT:Methanopyrus kandleri> 

MG^TIATAQLSS^ 

EG^NEED^^ 

jDnEGET^E^/VPELFGWRPLPEVIDVDYMLPGCPPKPESI^VITAILEDREPELP 
TTNLCEECPREKEDIPIEEIKFRTGQGRPDPDKCLLEQGYPCMGPATVAGCGAACP 

Sglscrgcn^ 
maasllkghrdvifgskge 



MAASLLKGHRDVIFGSKGE 

<SEQ ID No.:0180;PRT;Methanopyrus kandleri> 
LI PLWWC A % frm% ' A R * A A 1 0 ' % #/ ^' 1 ^ A * D ' " ^ *~ ^ f kt i I 



slo •0l80'PRT;Methanopyrus kandleri> _ 

Javfya^pvglgalrirsegrktilvgllaglsfvfm 

GPIGILLGPWSSA^FIVN^ 
LDYGAAAG^TFSVI^TSSVIPS^^ 
KALAQMKPDWVRDL 



VPVRH-ARLSIPPMAFLGAVLLLMLPSGVPGREVLLYAVRGATDLLAVLVTTLTTPFN 
A rXsAL^F>P^AETC^ 

LIRSHRSAELVQVSVEVRGATGRVRPLKRFEFTRIDFGWLTMVFCSVALSGW 

<^FO ID No 0182 PRT;Methanopyrus kandleri> 
ShEYPD^ 

HDLPDGVREVRKRIGWFQDVDDQLIMPTVLEDVAFGLVNRGMPREEAFERAREIL 
ERLGIEDLEDRPPQ^ 

relke^ 

pehvellrrlgienppldiseaeellvamlgeesrgnp 

<«5EO ID No 0183;PRT;Methanopyrus kandleri> 
VETRKLRHPEVDLE 

YPAIPYGVSRH H MG FPGTVSLRTKTMVALLTDVH RSFLH H GAAATLAVNGHGGN E 
AALGTVAEEEERFHWISWWK^^ 

VDGRPTKPWEFPDYHEISETGTKGDPRPATADKGKRIFKTWERLVDIVEELREMY 
G 



<SEQ ID No.:0184;PRT;Methanopyrus kandleri> AV ., Cil ^ 

VIWPDLTLGTARITGTTSGTHNVRAVRDRLWAGLMLCTNRRPVIALAYVEALKVL 

<SEQ ID No.:0185;PRT;Methanopyrus kandleri> 
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Ml RSLRTLKRAVWN PLNPQSLRVLAVEVASDWTAMAFSVRFSLLWIQCAPHGRD 
DAVEGAAGYGESLKGRYW 

<SEQ ID No.:0186;PRT;Methanopyrus kandleri> 

MSGVMGIDEAGRGPVFGPMWAGVU^PKRELGLGARDSKELTRSARRRLIRALMS 
DE^RLRVDLRIVWPWEIDEEGVAKAEFEAIRELVRRAMPDEVILDKPGNYSPERLRRE 
LDLPEGINLIAEERADAKYEWSAASIVAKTYRDWIVRLLELEYGEVGSGYPSDPRTV 
DRLRRELRRGGELLKYFRRSWETYKRVESEVKQRKLEDFF 

<SEQ ID No.:0187:PRT;Methanopyrus kandleri> 

LRIAGLRPVSCSDGLPGEVCAVLWTQGCPLRCPWCHNPETRDPNGGKKADVETIL 
RDVEKYAVYLDALIVSGGEPLLQPCEELKALARGARGLGLKWLDTSGFPPDRLGK 
VISSFDRVALDLKAPLRDDEYMEATGGGMTASDFLKAARIARRRCDLELRITVHPWL 
DDVPRWEAVRKASPDWWQRYVGDKEVGIDPEELAEKLRESCENVWRV 

<SEQ ID No.:0188;PRT;Methanopyrus kandleri> 

LNVAFEVKDRDVAGRLGRLEVNGRRLKTPALLPWNPNKPTLDPREISKLGFDGVIT 

NAYnRKHEHLREC^LEEGVHGLLGFDGFVMTDSGSFQLAEYGDVEVSNEEIVRFQ 

AKIGSDVGTILDVPTPPDAPRSRVERDLETTLKRAREAVELDEHPPLALWQGSTYE 

DLRRLCAEKLAELPAAVYPVGGWPLLEEYRFVDWRWLAAKSSLPPHRPVHLFG 

CGHPU^PLAVAMGCDLFDSASYAIYARSDRYMSILGTLKLEELETFPCSCPACTRH 

DPDDVREMEPRERTRVLATHNLYELRRVIETTRQAIVSGELWELAESVCRAHPRAW 

AGMVELARRGGELERWCPAVKRSVFVCDEVSKGRPELRLYRRRLRDRFGELSGR 

KWKGISRPYAEIVEWLEPWELAFADEWLGWPGELSWSYPCHCLVEPSGDDEGE 

DRRRGEEGRRR 

<SEQ ID No.:01 89;PRT;Methanopyrus kandleri> 

VRTDGGVKRVAGAEFVLYKEGGSEFYVPDPERYSQDGLPTRDAPVAFAPNAAVNR 

SVLVLFHRVRPVRRFGDVFCGVGARAIRLHIEAEVEWSVLSDVNPIACQIAMINVRR 

LGLPSEVRCMDAVAALSTFDFDAVDLDVFGTPIPFAQAAFRCVRDGYVHVTATDLE 

SLYTPAARRKYLLEGPLPRRDTDLEVRAWGALARLAASVDIGIEPMYCLVEPGVRI 

RVGLECRRGRSRANETLDMLDYVDGVGPVWGGDLHDEDWEEMLEELDCTGWS 

EKHARDVRKSLEVTF 

<SEQ ID No.:0190;PRT;Methanopyrus kandleri> „.__^.„ 
VE^REARIARTLATQHPDATKFVRVQEEPEEAVECLVELGAEEYMVDFEGKLTPY 

LQPIQVLMELYDAGVRVGEERFVIVRVPSATKENVLRQVQALLGVMEANSELLKED 

PDARGIFEWHPMTSSPEELVETVDRISYARRFASRELDVPLKAGNLRIIPLIEEVPEL 

LDIRNILTGYVEGMREIGMDVSYLRVFIGRSDPALSYGHLPAVLACKLAIFEVYELSD 

ELGVPMAPILGGGCLPFRGHIRPGMEEEFVEEYAGTATYTVQSGFRYDHDREKAVA 

SIRRINELAANDPLQLSGDDIEYLVLATAIFMKHYLSVFFRCIGTLNIVADMIPNTRDRL 

ARKGPVGYARDIPEPDRVGAQCKDLGDVGRELYRELRRMRVEKLPELPRAIKFTGA 

CYTVGMPPELIGTGRGLAEIEERLGEDALDAVISRLYPMLREDLQFAVEYTFLETAG 

SVLPSSGVAMVNTDLEYCVEYLDLEPPSDFEYQNLVHTLEPYLRYWSEGGVEEVN 

PFVRDLLLEMGRMRGSLG 

<SEQ ID No.:01 91 ;PRT;Methanopyrus kandleri> 

LKLTILASPLADRDVLRRAERLADRFNLEPRIVTDPEDVPDSPTVALVATGGTEDTIE 
ALLERSSAVLLLHWHSYNSLAAALEVGVSTLHVGRAEEAIRAFKRLVGTRILWGGK 
CSWIRGPDPSDLPYLQTVEVDLEDVKSVDPDGSFEEKLRAHGIDPSELNRNFLDLA 
GKLHAVLSQYGANAITGDCFSLYEEFGAGSLSVLLRAGRALLLRGRSRRPGHDPAN 

ARAYPSLHRKRDRAGSLRDASRPLCLPVGVA 
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<SEQ ID No.:0192;PRT;Methanopyrus kandleri> 

LTVREWEELREWLEKLGKGEDPLPQILGQREVKIQVLSALIAGRHVLIEGPPGIGKT 

TLARAVADLLPPAEWKGCPFHCHPKEPVCPLCRARDEDELETETIPGCERFVRIQG 

SPDLTPEDLLGDIDPIAALEYGPTDPRAFTPGKLLRGNRGWFFDEINRCPEKLQNAL 

LQVLEEQRATIAGYEVDYPANFVMIATMNPHEYAGTEELSEVLLDRFDTVKMTYPKS 

KETEKRIWERGEDFGVKVPEYVLEFIVDLVRATRDHDDIERPASVRATIGLYERAQT 

HAALQGRSKVELQDVIEVAPSVLRKRIKLSPRVQHVKSEEDVIKEIIQEVLEGYGKTE 

VPDTDGIPGKSKPDEGASTGAPEGRRRSRRWRPRRTQEHPDGARLGSEKRSRSD 

SRWSRSESQKTSATDSAADGEVLDDEYHRRLRFRALTKEDQRKWEGEPEYVFA 

ARVLRQLLNRGIEYIRPDQLAESLVTSAAYVKGKYGRRFIEEITGWSYDEIASQQHD 

YSLIDELEEEIQRRLEILQKLGFVRPSYQGGVSLTLKGRELAAFSALIEELEAFEGTEF 

GHHAAKRLSERGTGSRSYSREYRRGDPYANLDVRGSLRTAVRRGRREILPEDLRS 

FDREEEVCLDIVYVIDTSGSMSGDRIDAAKRAAIALAHFSVKAGDRVGIVGFNTKAEI 

WDITSDVEEIITKVMSLKPGGATDIGDAIRVGTELFRRCGRPDRDWHMILLTDGVPT 

KGEPDPETKALSEATAASRMGVTISTIGIKLPEEGIRLIEHIAGISGGRSHHITDPEELT 

LVTLNEYRRAKGMGP 

<SEQ ID No.:01 93;PRT;Methanopyrus kandleri> „„^„ T 

MFPSVPSLRISPGVGPGRRVNPVMEIVKHYEDHPIMKKLKVRRDPFRALIQAIISQRT 

RDDVTDRVAERFLRKFKTPKDVAEVNLKDLVETLRDAGLYRQKAKMIKECCERILAD 

GLDLEEIVQKPTEEARRELMRLPGVGPKTADWLLFAGGHDVCPVDTHVARVSRRL 

GLTDSKEYFEVQEAVHEMVPEGERGKAHLALIQFGREICRPRKPQCELCFVRRFCP 

YGGEQA 

<SEQ ID No.:01 94;PRT;Methanopyrus kandleri> 

MGRIIRIPVHGFVELQGAEERVLDSPEVQRLRRVRQLGLAELVYPGATHTRLEHSLG 

VKYLCDRVMEIHWEELKRNVPDVGKFSRSYIEEVLGLAGLLHDVGHPPFSHVPEPL 

LEEELGVDHEDIGRAVAKWLERADAMDVEVTLEVAFGPGDGWTGVLHSVIAGNLG 

VDRLDYLMRDSLHASVEYGRIELDRLLHTLELGDPVWHEKGLEAAESVLISRYHMY 

RAVYFHKTCRAGDAMLLWAMHVAAEDGDLDLRIFDPDRLSRSEDALSAFQSMDDS 

ALLRALEENPESREFVEVLKNRRLYKCVAEYQAAVEPRHGELFKVAVETSEEHLGE 

SFGVLLDSSKWPYDPSSDEVIVRTRNGDVPLSEVSDIVATLKERTLSEIPTVRVYVR 

PETRDDESRVRRIVEHVKSALPPA 

<SEQ ID No.:01 95;PRT;Methanopyrus kandleri> 

LLSGDETLTVYLARVLSCPELFRVSTPEEARRIAEKILSGEIEPPLEFFGLRRDAVNEV 
LAVTDGPAGENVAPVGLRVRGDSIWNLYPGSRTYENFVRTEELTACIVPDPIRFLK 
ALSKELAIETVGDGTKVAEGTRAYLELEAKEIHEGKPLTAELQWGWGLLHPRPRAL 
VRGESALLEALVELTRIHLDEDHVDACKRALEWKRTIWSEEYQWAVEKVERELRG 

KEDGPDHQDTSPRIRRATGG 

<SEQ ID No.:0196;PRT;Methanopyrus kandleri> 

LVNEPERIAVSLTLGALLEVSSWPKPGNVHRTRDFDDTRFEHFLASAVAAQPVLRE 

VAE MATRG ERVPLGRYLYEAVRHSMSAHTG GNTN LG I LLLDVLLASALARASLDPS 
DVRREALKLAKETEERDAYYLYRAIRLAGAGGMRRIRGSRAPDVSRPEDVLEKGIT 

M YEALQAAAH RD AVAEDWVRGLERSLRI GLRVI ELREEYD I NEAWRTFLEELATRP 
DTLIWRKHGFRVALRVSEAAQEILRIAGDRPVTETRALYELDRELHEDGINPGSTADL 

LAAGVGYACYLGMRP 

<SEQ ID No.:0197;PRT;Methanopyrus kandleri> 
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VAE I WRFDHRVI EKI PRRPH PVFELI GFI FSGWVLFPSSLI LMLFD RPLG FQVLEALVL 
SMVSSEILKNM 

WAIIVAISRVLSRAHYPSDWAGFLLGYWGWFVIW 

<SEQ ID No.:0198;PRT;Methanopyrus kandleri> ^E^imjciDc 
LKHSPWGRDGLYPWRMRRYRKSEAIRDLVAETEVRPDDLIYPIFVREDGKTHEIPS 

MPGQRYHSVETAVEWRELLDLGLRAFILFGIPREKDPEGRVAADPEGIVQRWRAL 

KEEYGDDINA/VTDVCLCQYTTHGHCGLVDEDTGKVLNDPTLEVLAEVALSHAEAGA 

DIVAPSDMMDGRVKVIREALESEGFDDVLIMSYAAKYHSAFYGPFRD^ 

DRSTYQMDPRCFRQAIRELELDAEEGADILMIKPAMPYLDWREARRRFDHPIAAYQ 

VSGEYAMIKAAAEAGYVDYRTAVLESLTCIKRAGADLILTYFAPEWRWLKS 

<SEQ ID No.:0199;PRT;Methanopyrus kandleri> 

MRTVGYNPSLPHGECFKLIRGRKESRETAFGWDVFKEAFIKWSEGWARLKEFDRE 

EMLSAYSSFFRSRFGVNFKERNWELLNLIYRIAVEYRNILDVGEKTLTGKLRTYFIPV 

IMVIMVKQFYGRIKRKEAMKWRDALQFYKTAYELSGREEGFEEILVGSLL^^ 

EKLPKFFEESFKDSTIRKFLGLESESGSVKFGLGCVFIPSWQFRELRAEIKFGKGFG 

RDGGYVEYWHRAGTFRECLLMVPQLRLVLVENADTPDKRVFLPFDMLELVPPDPA 

ARMKLESLAVKLTRPS 

<SEQ ID No.:0200;PRT;Methanopyrus kandleri> 

MEDLVCVGITHKEAEVEELEKARFESDEAVRDIVESFGLSGCVLLQTCNRVEVYAS 

GARDRAEELGDLIHDDAWVKRGSEAVRHLFRVACGLESMMVGEQEILRQVKKAYD 

RAARLGTLDEALKIVFRRAINLGKRAREETRISEGAVSIGSAAVELAERELGSLHDKT 

VLWGAGEMGKWAKSLVDRGVRAVLVANRTYERAVEU^RDLGGEAVRFDELV 

LARSDNAA/SATAAPHPVIHVDDVREALRKRDRRSPILIIDIANPRDVEEGVENIEDVEV 

RTIDDLRVIARENLERRRKEIPKVEKLIEEELSWEEELEKLKERRLVADVAKSLHEIK 

DRELERALRRLKTGDPENVLQDFAEAYTKRLINVLTSAIMELPDEYRRAACRALRRA 

SFLNG 



<SEQ ID No.:0201:PRT;Methanopyrus kandleri> 

VSKSEAMAHLSVMEATYNVKIKNKEEAAEAIAEKAMEFGVEPIHICTALNTWLARMM 
SEGEIEEGDEIEIPRELIEGIEVKG 

<SEQ ID No.:0202;PRT;Methanopyrus kandleri> 

MPRLCFVLAESELEFIPPKLRGHQHWRWAKRRGKKPGECLLIASKHHVAMRDKRL 

PERDRRGRPDIVHVTLLHVLDSPASRENALDVYVHTRHDRVIWFRGDVRLPRDQYR 

PiGLMEQVLKEGQAPPDSDEPLIEVLDVSVWDVLEANEVNVLLSERGDLIEPVGYMA 

LDAGVERIGWVGGFPKGDFSEEFYDRADDWRIYDEPLDAWTVAARIVTAFELA 



FIG 
GL 

AGILG 



<SEQ ID No.:0203;PRT;Methanopyrus kandleri> 

VTSLVITDIDGTITGDDRAVHLKCIRYLRELQKRGIPVGIATGNTLCYSRSAATLLGFE 
GPLIAENGGIVAVDDEEISTVPEEDIELIQEAYRELRRRLGVRRTEPPGLRRTEVAIYR 
DVPIEEVERVLDGLGYSGRIEWDTGFAYHLKSKRVDKGKGLLVICERLGIDPDDW 
AIGDGDNDAPLLKAAGLGVAPANATENVKRIADWLDAENGEGVATFLRKLLEEVDA 

<SEQ ID No.:0204:PRT;Methanopyrus kandleri> 

LKLYPLVRKVLKLLSSADSIGIMADTDADGVSGAATLCEAFGVAEDDVWFPSGGFY 
GVPKDALRDMLEDYDVWWDLTPPPFPEARDRVWIDHHPTDSHYPMTVNPYEIP 
ALPTHTSASALVGMLAHRTGGLNRP\AA/PLIGAAGDGMEGGAVYETLASMTDPGYL 
VPSRG RN LTP LQDAAATVNAARRVKYDVG AREALKVLMSADS PYDVTESH LQRYR 
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<SEQ ID No 0205:PRT;Methanopyrus kandleri> „- 

R^VIDAHDVDLVYKVPLLLERQGFGDYICERLGLDADEPDYSDWLDFVTRIEEADD 
E^AWG^D^ 

DADGV^VPGGFGKRGVEGKIEAVRYARENDVPFLGICLGFQL 
A^TEFNPDTDHPWDLLPEQRGVKRKGGTMRLGAEPWLEEGSLLRRLYDDREI 
LERHRHRYEVNPSWRELEDHGLRFSGHSPDGRMEALELPDHPYFVGTQFHPEFK 

>CDDC\/f2l Ik'AAAnOGPD 



SRPGDPSPPFVGLIKAAAGQGPD 
<SEQ ID No.:0206;PRT;Methanopyrus kandleri> 

. . - r ~^, w --^ A rvrti/r A A l/A\ /I/' I 



l?^eS 

EGAPEVAKLMSF^EPFGVGPM 

IwGLWSDDHPLSGRIGFElEGVLGVCTSSGKFGH^^^ 

ADAAATAICNLTSGDDPEAAVQRALEFADDFTGDLIEAAWIRGDFVGISGRPPKIVS 
LRGGRIKPARLEPTI 



<SEQ ID No.:0207;PRT;Methanopyrus kandleri> -nm^c 
LPEIVLVGRSNVGKSSLIRAITRGAADVRVGKRPGVTRKPVFHELDGELV^DMPGF 

GFMSGVPRRYQERVKDLIVRYLEEKDNILFAIHWDAKALPEIAERWERRGEIPIDRE 

MFQFLNEVGLDPIVAANKIDKIKPIEFEEHMDAVAEALGLFPPWRQWLDTLFPISAKT 

GEGLVEFLEALQERVRKAGYPEFARFFRTK 

<SEQ ID No.:0208;PRT;Methanopyrus kandleri> 1UUT ... AW 
LGKKMEKKRAEMPPARAGILSFWDEEAPGIKIDPDYILYACFAVAVLLIIAHTMAAV 

<SEQ ID No.:0209;PRT;Methanopyrus kandleri> r , Tr , r . r , B , 1 

WRDTAAFLVEGLDEYLEDMEPSDVAEAVLKAYFEDVERVEEDDTIIFECRTSFPML 

RFIHDYAEEHPEFEKYVKPEGDIEKRSEVLEGEN 

<SEQ ID No.:0210;PRT;Methanopyrus kandleri> EUUQQNM R 

EG^PLSLFGTSVFE^ 

SKVRRHVRTLYTIQRRLPDVKLADDDEFQRLHEEIERLTAIAHDKDWPEDAVEILRD 
ILSVLDDLAAYEPEDSEPVYYWELDMYDGEITIQKPKI^ 

TLCDLGEAEQVARELMNRVEEEELEGLVIKPEKEVPGVPHARKVRAEWYLRGMKL 
GSRLSLKG FAGAAEKYARNEVRRALAAI ETSYLYRALEALAEG D LRRAS RIVKEAEE 
VTORMSPWDDPTV 



VTDRMSEWDDPTV 

<SEQ ID No.:0211;PRT;Methanopyrus kandleri> A , nnil(UnAACI ...... WCQAD 

LTRVERLEELLSHAVSQRSGRIRWTDVDELRLDEEWRRIVHRAAELDHALVESAP 

EHVLRGERAQEVARALDDILRSVLELVGVEEETERDLDDLFKD^ 

LRELVDAPIVQTGGPLVPEDYRKVNPNLPEKLPEGLVKSVERARRELEEYIRKSGAK 

RIVLVREEDDRVGEVLEEELPEVAEELGVDHEVIWPDFTELSPSDLLSGRTK 
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<SEQ ID No.:0212;PRT;Methanopyrus kandleri> ID ,- A1=l - CA etfi= 
LVLERIGRFVWKFTAAVGYVWNLPWIWKLLKEGPKRSAKFTSQLIRTAEESASKF 

QWMEMV^ 

VILEEIVAPPVMLWEALAVISAFW^ 

SAl LTNVPPWALVLPLEGVLP G Fl VFG LPALGVAAATVWVRRKFH ^^^^*fYYy^ 
v/nPftRRVEWVGHDIAANTLPGEYIVEGSGSEGTPVLVEVEHSGFSLTGARPVRILK 



VQEGG 
EGWW 



VPPWALVLPLEGVLP G Fl VFG LPALGVAAATVWVRRKFH RTWTFG V VLKfc 
iSVEVWGHDIAANTLPGEYIVEGSGSEGTPVLVEVEHSGFSLTGARPVRILK 

<SEQ ID No.:0213:PRT;Methanopyrus kandleri> 
VRVVPL^ 

SraP^DSAD\An"ISHWDHHTPFTDRKYEACDLETAKELYRDKLILMKHPTENINR 
S^AGRAR^EGLDELC^DYEFADGKRFEFGETVLEFSQPLPHGPEGTRLGYVLGL 
RTTHRDHVIVHASDVQGPWGPALEWILERDPDLVLISGPPTYLLGFRFSSDNLEKAV 

knlrk^s^ 



DELSGEE 

<opn in No ■0214 PRT:Methanopyrus kandleri> 
LSGVKRVE^DARLLDSLL 

aifdllsvhtcdvigtfh 
dksgrnitpwevrytadeeannr 



DKSGRNITPWEVRYTADEEANNR 



<<?EO ID No 0215 PRT;Methanopyrus kandleri> 
MDLAGGWHVGAA^ 

u^Ipmlsdipkvvaglekng 

MSEPVPSDRRRWFESKVPKVFPGVKDVRFSSPTKMWRMDL^^ 
LSGWlTYTS^ 

MLPSPRTTVIASTLAFAGIAVIGWYGISHIIGPLTSPLRRSAEGRRLVRREKGRIRRET 
PGLPPRGKR 



<<;fo id No •0216 - PRT:Methanopyrus kandleri> 
LO^LADLNRVEG^GSLWSSDGL^ 

NLGDLEQMLIEATHGKVMIVDVGEDATLVLWEPDANLGLIRLRAREAAEEIAKQL 

< e 5EO ID No 0217:PRT:Methanopyrus kandleri> 
VIPJ^LDVIGEQA^ 

RMEGGLINAVYTIRESLGDVDTILWSEDSW 

VEGS^IKI^GENKTLAVKPHNDFLIAFWESDVEDADDACEEWKTLIEKVERAV 
AGSPSPPAEKGEGLT 

<<5EO ID No 0218;PRT;Methanopyrus kandleri> 
LAEAELPESEACRWCMASGKGGTGKTTVT 
LIL^EDAPVTLHDVI^G 
HDRAD^FLUDAPA^ 

AWNRVTKDKTELTKEEVEKILETPVMVEVPEDPEVRRAAAFGEPVWRSPKSAAA 
QAFKKLAAELVG I EYEVPVPD KEGVLSKVI KGLFGRR 

<SEQ ID No.:0219;PRT;Methanopyais kandleri> 

MKVSRRHPISEKDLQEVLEELRVSSGVSLGEVLTGLVEVAWKDDDIERLLIKDGKV 

ma^IrSegwfptiha^ 

EEGDGVVVIDERNRRPLAVGIALMSAREIEESERGRAVRNVHHVGDRLWEARF 
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<SEQ ID No.:0220:PRT;Methanopyrus kandleri> 

LRPHDCLRDFLDDIVIVELKTGKTLRGRLVSFDGHLNLVLDDCVEIDEDSEVRLGRVL 
IRGDSVTLISPAEVG 

<SEQ ID No 0221;PRT:Methanopyrus kandleri> 

LAKGTPSFGKRNKTKTHVRCRRCGRRAYHVRKGYCAACGFGRSRRIRRYSWQNK 
KVNRKRRR 

<SEQ ID No.:0222;PRT;Methanopyrus kandleri> 

MARDGRRKSPVDVRIIVEGAADAETISKVIQRMALGGEYNITVTSIIPTTHAHIARRTA 
EGADLVLIATDADKPGRKLAKKFQEELRGWGRVERVKMPIGHDVEHVDLEIVEKEL 
RSALVRAGLKSLRDIKELREEIKELQEEIEEKEELIEELEEKESELEELRERLKEIEKEK 
ALLEEERDRLLDEVERLRDRLEELEEELESADHLRIMDLESVCEEAELSPEDVEPEV 
LEELGEELEIPIWGSTRIAAPSREDAVRVLKIYKLARKWDGEGEEENETTPGDPEV 

<SEQ ID No.:0223;PRT;Methanopyrus kandleri> ^^„_ r _ v ^ rl . _ _,_ 

LKSDDFFLEKVEKLEELAEGEPCALVRRQNVEWITHFPGLAFHADFESEEYTLWHR 

MDSRAVREWPIPETVEVITHDEANRLTPARAVDDESAARKVPCYRVKNVNEDVTRA 

RLSKSKSELRFIEELVEATERILVKVLPPEDSEAEVASDLIREATIRGFQTAFDPIVAY 

DEGAGVPHHRPSPEEKTWTKCALVDYGIKMWCTDITRTWSENEAGDVLEVWNA 

LEEALRELQAGVNPKELEEELRGWMEDEAPGFEFPHSLGHHVGVTVHEGRLMGRL 

PEGAVITVEPGLYSDEFGIRVEEMVWGKRKCRTLTKLPRVWER 

<SEQ ID No.:0224;PRT;Methanopyrus kandleri> , 

MPNANQASAGVGALKEVLPGIRALGDLEAAEKWKRCSGGSTVMVCVIGSTEISRV 

PGISAAGKTPESTFHTPAGDVELI YYDRI I N AEEVPQNPVGAPSPAVITKAWNLASIP 

FLTVDAGAAVKPACPYIDLGGEVARDFREGPALSEETYDRLLEFGKTLGKELTRDVD 

FLTVGESVPGGTTTAMAVMTALGYETSEKFASSSHDSPHDIKERWKEGLEAQGVE 

PGDLDAHEAIRRFGDPMMPAWGIIYGSRTPVLLAGGTQMAPILAYLAEEGQLDPER 

VFVGTTKYWEDEDSDIESLFRQVGDYVLFSADPGFSESKFRGFRLYEEGYVKEGV 

GAGGAQVAAALKTKGEITPKDVLRECERVYERWMDKF 

<SEQ ID No.:0225;PRT;Methanopyrus kandleri> 

MSTDEWLRELERALKRAEDTDMILNPALGIGNAA/LGPLASASVSVIATVCVATASGA 

SWSAGGTALTVGTWLFAAFLAVNAALFYILIRRRNKHFERSSELFRIVSEILYRTECI 

SKSCYLAIFRKVKDIEELGHLDEVLWIFLGTITFGVAYLYVAYRLMRDFYLHEARESAI 

ASLLADELDMCISFFRKIPYRNFGIHILIWFFPILYPYLVYILIKDPNNHFLEHRRFERT 

LVEKLFS 

<SEQ ID No.:0226;PRT;Methanopyrus kandleri> 

LKMTRREFVRKLVRRIHKEAETLDRDVTIMHVCGSHERTIVEHGLR^S^PENVRLV 

GPGCPVCVTTTGELAAAIKAAEDGMWCAFGDVYRVPTPVGSLSSCDGDVRWQS 

VRKAEEIAESEDRDVLYLAVGFETTAPTTAAVLLDDPPSNFYVLSAHRLIPPAMEWLL 

ESGECRLDAFICPGHVSTIIGTGPYESVARELPCWAGFEPEDVLIAVLACLKMLRRG 

RVGVTNEYLRAVEDRGNPVAKELMERAFEPEDRPWRGFPTIPESALKLREDLADH 

DAIEIGIRPDYTLGHDESCICDRILRGLAEPRDCPLFGTKCTPTDPVGPCMVSEEGP 

CFIEYRFGGG 

<SEQ ID No.:0227;PRT;Methanopyrus kandleri> 1T ^ r . A1 ^ 1 „ 
VCLAIPGRIVELDGNRAWDFGGVRQEVDVSLLEDVEEGDWVIVHTGFAIQKLDEEE 

ARASLE IW EEVLKH I EEELEN DTSGVREKARPSN P 
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<SEQ ID No.:0228:PRT;Methanopyrus kandleri> 

VPWEEIEHTADAAFRVWADTPEDLLVEAAKALFDLITDLDAVEPEEEVEIEAEGGDL 

VELLHDWLEEIHFRHEIDGMLFSDFEVKELKKEEGWKVRGVARGEPYDPDRHPFHT 
EVKAVTYHNMKVEREDGRWVAEYWDL 

<SEQ ID No.:0229;PRT;Methanopyrus kandleri> 

LNLDRYRNIVRETERKYINVNPIQRGGVLTPEARKALLEFGDGYSVCDFCEGLLHEIE 

KPPIRQFHEDLAEFLGMDWRITAGARYAKEAVMSALCEEGDVWADSLAHYTTFV 

AAEKAGATVREVPNTGHPEYKVKVDEYARVIDEVEDERGDPPALALLTHVDSEYGN 

LADAEKFVKICRKKGVPALLNCAYTMGRMDLSNLSPKPDFMVGSGHKGMAACAPC 

GVLAMREEWEEEVLRGSSLRGDVSGREWPHKEVEMLGCTVMGAPIVTMMASFPH 

WERVKRWKEEVRKTRWFVKEMERIEGVRQLGERPKRHDLVKFETPGFHEVAEDH 

PRRGYFLYEELKKRGVIGIQPGQTETIKASWGLTDEQVEHWRAFHEIAEEYGLEV 

S 

<SEQ ID No.:0230;PRT;Methanopyrus kandleri> 

VRMWLFSGGPDSLLAALIACDEYDPEKIILATYDNGVLIGVEKAGINYSQVKRATDA 
EVEWRIFDIHGPFHRWGLRGLERRILRFGWNPVCLDCKFCMLFHALEKLEPDVIVT 
GDRESRKYPEQTPEAKAFWEEMCGEYGCEYFTPLWDWKKRGVYEELARRRVSVR 
GSEPKCMLAGSWKKPVSEEKVERYLEGLRKRLLGLRSTP 

<SEQ ID No.:0231;PRT;Methanopyruskandleri> A 
MAESVKEVIDLTEIPFQPMDRQEIHQLETVLLVATLFRPKVLEMIHEQKFLTWVDSLA 

VAASALARQKAGYTISEIAEELGRTEATIRKHLQGETKAGELVLETYEMLKSGELQIV 

TGVEDIKEKLRVEEEKVERLKSEMEEVSTTISRWEGLRECCTKMEDALEELEGLAE 

KLEELKE 

<SEQ ID No.:0232;PRT;Methanopyrus kandleri> „.„- A4 „™ 
LFVKFDSHVHLDVRCEDDMKTMSLAGIRYVLTLAHDPMPFRTAEALLGHWEAVEST 

AETAVDYLIDAKVGLGVHPRAIPDEGLELALEHLESKLSDLDAVGEIGLEEATDEEVK 

VFREQLDLAATEDVPVWHTPRSRDPNVISKIIEVARDSDLHPDLIVIDHLNEQYVDA 

VLAEGFNAGITVQPGKATVEEAVEIVTNRAEHADRILINSDASRALSNVLAVAEVAFE 

LEKRGFDATEAWRDNALQLF 

<SEQ ID No.:0233;PRT;Methanopyrus kandleri> 

VRLAFIGGTGHQGFGLALRLAAAGHHVIIGSREEERAVKAAEEAEEILAEHGYEDVT 
VEGRENSDAAAEAEWFLTVPFFAVIDTVKAIRDSLDEDAIWDVTVPLETAVGGKPT 
RLIRPWAGSAAETVQSLVNNPWSAFENVSAESLRDLEKEVKCDNAA/CSDHEDAKR 
TVMELAEEIPGVRAIDGGPLENARIVESITALLISLNMRYGKEDVGIRFTNL 

<SEQ ID No.:0234;PRT;Methanopyrus kandleri> 

LRDFLRCVEDDLWVKEELSPEYEVPAVLQELDRPWFEGVEGYDIPLVGNLCCSR 

EYLVRALGAESWDDVLRKLAEAMDSPKEPRKERSPSFLEAERGPEFLKEFPMCRF 

YRTDGGPYLTASLWAVEPEEGIPNASVHRMMYLGDGKFAVRWPRHLYRYYEKA 

DHDLPVAVCLGVDPRTMFACCARVPYEVSELDVAAAFWEDLRWEVDYGIPVPAES 

EIVMVGRLTPERAPEGPFVDVTRTLDERRREPVFEVEKVYTREDPYHPIILPGGEEH 

RIMMGGPAEATVLAHVSRVSEWKVRLTPGGGRWLHAWSIRKRTEGEAVNAGLA 

ALAAHPSLKHWWDEDVDPDDPEQVEYALATRFQADRDLHWRGLGSTLDPSAEE 

GIMAKAVFDATAPVEKRERFEWEVPVSDRVRRILDELP 

<SEQ ID No.:0235;PRT;Methanopyrus kandleri> 
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LRDRGHVSWAGGQWGDEGKGKIVAYLAVQDEPEVIARAGVGPNAGHTVRVNGE 
DYGLRQIPCGFPHEEAELAIGPGVLVNPEVLLDEVERLSRFRVDDRLIVDERCAIIEP 
KHIEAERASKHLSDEIDTTGTGCGPANADRALRKAKLARDVDELSEFLGDVPGLVNE 

aSage^liegtqgfglslyhgidypyvtskdttasafasdvgvgptriddvywfk 

AYATRVGEGPFPTELSREEVIEKFGEEILEVERGTVTGRPRRIGEFDFEMAKRACVI 
NGATQVAITCIDRRFPDAAEAETWHELPTEAKKFVEKVEEAVGVPVTIVSTGPELEH 

TVDLR 

<SEQ ID No.:0236;PRT;Methanopyrus kand!eri> 

MGRLVDSTAVTVAALLALIVPVNAHVYVWNVPDQVHTKYHWMRVFVTAASLDRE 
WAGGNAASVIPIAVQGKLDKLTQNLMSEVGPSSWLTYKYPATHPGWERLPDDLEA 

ACVRLV^^ 

FDVPVLTLDEYLRNPEYDFSDLSIRALAWQPLAKPEGPYKSQPFDPITLAAVQFAC 

MRPALVAFVTVGGSLNVDTLKQDVRDRFLSAYGKELKGLDDVEYWSFGSVLLGSP 

KFDVGVACFPFHGLPGFLAANRMLVSMHLHGEASPLWFDPTGSLSAYYGDIQHSV 

TVKWLSVPDVNSLNLKNQKFAAGIWFKEALGQNFLQSLNSECNSFLFICADPNSIA 

QRVDWATPNGFPKFRAVIAFRDPAGAIMAYLFAASGVELGRA\AM/ACWELEQI£i 

GYVDVSPGYLLVGDPFYRFEGPFEYPLPNLPEGKDLNVKLPRAFLVPADKYRLVPLI 

FPAFVTG LTKI PKDPYSTVLADGLN FVAKRLGPNRYSVSG I LI H PS G IRN AYVLPLNE 
SDKYHVTVTLELVTPQPSPPASWRKVPGVSVCGIAVTLASLLWSGATRARARSWR 

TSRSRTSRRS 

<SEQ ID No.:0237;PRT;Methanopyrus kandleri> ^ nkinnvm , 

LRGPWIPALALLITLIGSTSAAPTWLDESHLWFKVPDANGQWEKGAGDNPGYRV 

PPGDSGNYGGYKFPACAYWVPYFSLLSYEDADGRIHVFPAVTRGSQLGVMGIADH 

VINEVLPSSPRIEVDLSSGTPDPLELFTALGYSHLVLIVSEYDSLAISSALALKWKAVE 

DLRRRLPEAAEHPEKVGWIALMARATVISPTETKDVLIPLVPGAHVINPASPFTWQG 

VENDPFYRLCVNSDLINAA/YKTEAFREEARLVFGDDAIYVRASADITAGAPAVIFNVP 

RRAESWRVAQTFEPWPSSLYLGALYGLPIAWAAEDLRLTGYSWEGVILVPSPAESG 

MYWDITSEFDEVLPEILGANPHIFLSYMTLTDPWNNSIQVGTPNFYAALPCLGHYPW 

DLIGVDLTTSTLLFDLKDYLWTYNRIPEGNDQELGWGLVGPYAWFEGPKGRPLILT 

\A^ALASGFCEWAWNRYLEFNRIPDQLYDVEAVAVGLEGVFALAKGLILGDINNVLS 

NRDYRFTVFFGYPIRSWETEARIQFDADAPNRHYTVIMGRGDSPVPDVPFMLAQSS 

DVYAILTLEPLRTDTGPDVSPNNAKRWWTPWVALSIVPLLLSRRSSR 

<SEQ ID No.:0238;PRT;Methanopyrus kandleri> 

MLREAVKDIESGHVDPSERIHEYLEKIDRENPDINALIYINGGAPEEVGSEGPLAGVAJ 

AVKANINVEGMPCDCASKTLEGYRAPFDATWRRIKEAGAAVIGIANMDEFAAGSSG 

ETSCHGPTDNPRCPGRIPGGSSSGSAAAVAAGLCDAALGSDTGGSIRNPASHCGV 

VGFKPTYGLVPRQGLIDLAMSLDQIGPITRTVEDAALLLEVIAGPGEDVEGTVRNAEV 

PRFSELLDPEEVEGMRIGLVREFLEVSEPEIAEVAKEAARALERAGATVEEVSLGRK 

LVDVALPTYYVINYVEFFSATRRFDGRRYGRRIEHVCGKEVLRRIVAGAAISRQEVR 

GQYYERALRARTWIRRRLLEALEGYDALLGPTVPKPPHRIGEELSVREMYGYDVLT 

VIPNLAGCPAGSVPFDTINVDGDRVPCGVQVIARPWEDLTALNVMAALERAASFEP 

<SEQ ID No.:0239;PRT;Methanopyrus kandleri> . 
VTRSYLVFDVGRYRELAEELVKPEDIWEVGAAAGDTTVRLARNARLVIAFEKSEEM 

FERLRERVRDLDNVIVLCEDGFELGEVLKRTERVDAVFIDVGGGAQPRLALALWEA 
YYSRFRPRVI WRN RRLCRLI ETVERVECDEEV 

<SEQ ID No.:0240;PRT;Methanopyrus kandleri> 
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VSPU\EGNEPREGHPHHPSREELEKRLEKEREAIEKNLESVEHVLWMSGKGGVG 

KTWSVNU^LALAEDDEVGILDLDIHGPNVPEQLGVTEPPQGTPAGLFPLSGYRDVK 

VMSIGTMLEREDLPVLWRGPRKSGFIREILVKTRWGDLDYLIIDMPPGTGDEVMTAL 

QMLPEDARNVLLVASPESLAFSDWKAGEAVDKLEARLIGIVSNMHGIVCPECGSTI 

EYFSDDYSEKLAERFDTEVLARIPLDPEAKRKAEEEGKPFVIAAPDSRVSEAFSELA 

EAVRDRL 

<SEQ ID No.:0241 ;PRT;Methanopyrus kandleri> 

VHAMLVALVASAPATLAACAI FKFLDGPLYEPVRGGTPRGVGVI PALIYAYLAPLTHG 
VPVAAHAVLGFVDDALGRTFTRFGVEVGHLARGT^ 

GFLPQPANIVDMQPRAFTFAALTATVATLPVVWNPTLVSVAWAALIPYVLLDLKGRV 

MLGDAGNASVATALLLACTRGDPIGSIAFLISFTLAGAFYRFKVEPRLREYLEERLEIE 

DPTLMDAVWDVLTGGALGDLIKAKTFGRTEVPECGRLARLLGYRRLVLIGRSTVGE 

RVRR 

<SEQ ID No.:0242;PRT;Methanopyrus kandleri> 

MGRFERNLAAMFTEYALISTLQALFWIVLPRTLGPQQFGKLVLLINLAGFLSDPIHQA 

WVASGLLVLCMSPVTKWEPFLLAAGRNVFWAIALGHAAKWIPPLLRTSVWGAAI 
CTGLCPLI^GU^TLPLVGRPRGWNFAIGYLTRGMVIWDRLVELGSYAYAVLLTYLL 
YGSKTSAFVGLGLAAYKFAALTLEAFVPPITLEVGAGEEEQAFRGLRRYLVPASIATA 
VAIVSCADLAPWLSTEYGPAVPIVRWFSLPTLLLPYHIALRAYLIGSRRLRLLLVYRT 
LYASS FFVI LHTLTGAFG PVSVPLGLLAALSSAPPMVAM I RRHTVTE 

<SFO ID No 0243 PRT;Methanopyrus kandleri> 
VSTEWVTRHL^ 

ELSMYPSELVNHPRLEDWRRARELVESRENLPLKVITSGKFLTGRKLRILLR^ 

DFHLLSTDPSEF^KLTRESVREAARVLELVREAAREVDTVANWAVPDYNLNSLPRI 

LRNLDEWGLHKCWIPVGWRYNREGIRPPTPDEMRFLWEICRRMDRELDLDWPC 

DSLVPLEEHLEGLDDLASRCAEALGGVDSRVGLVTGEMFGPVIEELCRATNEKLGR 

EVLEPVIVENRYFGGNIGCAGLLTGEDVLHELEHRDLDVAIVPRISVELGSFIDGVTIF 

EVSLHAGCEIWGPERLEDLPDVLVEITHSVTV 

<SEQ ID No.:0244;PRT;Methanopyrus kandleri> ~ .«. J4 ,, 

MGVRSMEARWELEWEGEEPEGAGIPLSRFSKRLPDVEAYRHQVETAEAFENGHVL 

LTAGMGAGKTEAALAAIEHERTFPAVFWFTKALARDQAERMIRYGYDWIADGDHP 

GWRARIQEAEIWTNPQMIWIHARRGLQFWEFLTDVARCLVWDEVHFYGPRQVNLL 

l^^Sdrrh^ 
taIXdlle^^^^^ 

rderrraerefkrgrasvmitvktlevgidvgsvtrwhygipdrvsdfwqregr 
agrrgqeaesviypadpwtsfvtrtprrfreaylegkverilayaqshlaappesn 
ptesfygekdayrwrednpravlrdqvdpedvprawapgcafraageiwwsg 

PPDRETLMIPAVPAEEYDPTVAQLIEEGWWTYPRIEW^^ 

TVLSPPPDEPERPILVEHGDITIRVKAYYIRLEDPDLRRRVGADSAEHAVHALNYALK 
LKHGVPLSLLNHYVHRPVESLIPEESDREAFLLIYESPPAVMPLLEWESAVEEAIILAR 
KENPRNLRLPRCPWPKEDWTFESLIERYLLGILQLAEKLREREGLPDGVEGRQPK 

r.ft\/ 



<SEQ ID No.:0245;PRT;Methanopyrus kandleri> 

VHLHVLVRARKDASAVESALERYYPDWEWKVETLGGERDPSWIVGl^RERFEGSD 
ALWKVLLLGRRSYPGRGRWWMEGWSAVNVGKAEVRNARLTEIVDGIELGRAAPR 
LSVAFRRVPELRRGRLLTENQDADTMLRWGKFTETIAELAGEELPPGAYFSLRKPG 
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NPPEEVLYDASGKPILRIITPDEGEPSVSVLGDGEPFDSRAFVRENRETLENLFEDA 
VDFLGGVAEEFDVLFVPVSGGKDSTCCLAIAVETTDRLGIDVEAVYVDTGYDLGRDV 
VEDVGAALGVDIKHVDVSDAFERGLRERKPTHENRWCTGVKLSGIKKVLKDLEGDV 
LLWGDRDAESRRRRLRPPVHRNRLLDVPEVNPVKGWGGAEVLGTLFRLGLPVSE 

LYEIGFYRLGCSVCPSLTAWERALMELSR 
<SEQ ID No.:0246;PRT;Methanopyrus kandleri> 

MAQEVRLRLSSTDHYKLEEVCERIKKWEETGAQMSGPIPLPTKRLLVPTRKSPDGE 
GKATWDKWEMRIHKRLIDIKGDERTIRRLMRIHIPEEVHVEIIMK 

<SEQ ID No.:0247;PRT;Methanopyrus kandleri> 

VAKEKEHINLAFIGHVDHGKSTLVGRLLYDTGVIEDKDLGEGEDKFRVIMDTLEEERE 

RGVTIDLAHTKFETDNYEFTIVDCPGHRDFVKNMITGASQADAAILWAADDGVMPQ 

TKEHAFLAKTLGIDQLIVAINKMDLVDYDENRYEEVKQEVAELLKTIGYNVDEIPFIPIS 

AFEGDNWEKSDNTPWYDGPTLLEALDNLEPPEKPTDKPLRIPIQDVYSITGVGTVP 

VGRVETGVLEVGDTVRFEPAYTATGGRKGEGEVRSIEMHHEEIERAEPGDNIGFNV 

KGVGKNDISRGDVACHPDEPATWTPDDTFIAQIWLQHPSAITAGYTPVFHCHTAQ 

VACKFEELIEKIDPATGEVIEENPDFLKTGEAAKVRIRPTKPMVIEEVSFIPQLGRFAIR 

DMGQTVAAGMCVKIEKEE 

<SEQ ID No.:0248;PRT;Methanopyrus kandleri> 

LTVRAGVIGVGMMGSHHARVYHELEETELVAVCDVNERRVKEVAKKYDVNWYTDH 

RKMLQEEDLDGVSICVPTKYHADIAVDALEAGVHVLVEKPIADTIENARRIIDAAEDH 

GLKLAVGHIERFNPSVMKAKEWSRGDLGDIWMSAKRVGPYPPRIRDVGVIVDLAV 

HDIDVMRYLAETEVEEVYAAAGSAITRTQEDYAEVMLRFEGDPTGLIEVNWLTPHKE 

RRLEVTGREAILEIQYIEQELRLMDREGVKRFNIRKEEPLKLELRDFAESILENRDPLV 

DGEAGLQALRTAVAALKSVKEDRPVSLEEVE 

<SEQ ID No.:0249;PRT;Methanopyrus kandleri> 

VGDKDDVR1GVFVCHCGVNIKASVDVEEWEYAKKLPGWYATDYPFFCADPGQEII 

QEAIKEHDLDRWVAACTPKIHENTFRNCVKEAGLSPYYMEMVNIREHCSFVHMQE 

PEKATEKAKDLIRAAVERAKRLEDVPTKEVEVENSVLIIGGGIAGIQAALDLADQGFK 

VYLVEKEPTIGGNMARLAKTFPTDDCAMUILAPKMVQVGNHPNIEMITYAEVKDVDG 

YIGNFEVTIEKKPRYVDEDACTGCGVCAEVCPIEVPNEFDLGIGTRKAIYVPFPQAMP 

LVYTIDMEHCIQCGLCEEACPQDPPAIDFDQEPEEIRLKVGTIIVATGYEEFDASKLEE 

YGYGKYDNVITTLELERMINPAGPTEGHVIRPSDGKEPHRIVFIHCVGSRCPGKEEK 

GEAYCSRICCMFILKNAQLIKQHEPDAEVYCCYMDVRAFGKGYEEYYERAQKQFGV 

RFIRGRPAEIVEDPETKNLIVRVEDTLTGEPMEIEADLWLGCGLVAPEETYSKLADIL 

GIDRSPDGFFKELHPKLEPVSTKVRGVQIAGVAQGPKDIPDTVAQAKGAASEASIPM 

SQGKVEIELITATVDEDVCGGCGACAQVCPFDAIEMVEKDGKRVAEVQDVACQGC 

GQCAAACPSGAMQLRYYRDEQLMPQIEALLAEALEEEEEE 

<SEQ ID No.:0250;PRT;Methanopyrus kandleri> 

MRASAIATLLVAMWIPIASAAELQTSATTETAPTATVKPSAGADAGSDVGVSWGV 
PLTIGTDETKSTSTTGSANVTTTIPPEYYSLASGLTQSLCDALSNGVAAVIDCLRGQA 
YHEPRPEDIVFAWLSAVKAWNQKLHEESFQKPLNEFHLMLVQFIGPNATLMQLLS 
AVTAELQVNLKEAIKSFGPIAMLYDRVENALKSASGNEKSAYESAKSELDNMVNNLT 

KYASDIFCMLLSKCFPGLQL 

<SEQ ID No.:0251;PRT;Methanopyrus kandleri> 

MVNRPARIYREWKGPAYTRREYIKGVPDPKIQQFDMGNPAGDFDVEVSLVARERA 
QVTHNALEAARVAANRYLTKTVGRQNYHLKIRVYPHHVLRENPLATGAGADRVQE 
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GMRLAFGKPIGTAARVREGQRWWRIDPENFEHAKEALRRAGMKFPFPFTIWDK 
GEELVQD 

<SEQ ID No.:0252;PRT;Methanopyrus kandleri> 

VKYVRWFEEISKDDVDVAGGKGANLGEMTQAGLPVPPGFWLSTAYDEFLERTGL 

KEKIKEILSSHDLSDNDELQEAAEEIQRLIVEVEMPEEIREEIVKAYRELCEKVGKEEE 

FVAVRSSATAEDLPEASFAGQQETFLNVQGEEDWKYVQKCWASLFTPRAVAYRE 

EQGFEHLDVSIANA/VQKMVDSEKSGVMFTVHPYTGERDKMVIEAVWGLGEAWSG 

EVTPDTYIVDKNTFEVIEEQISEQEWMYTKDPETGETVKAEVPEDKRDARKLTDEEI 

KELAEIGVAVEEHYGFPQDIEWAIEDDEVYVLQSRPVTTIPEEKGGEEEIEAEELEGK 

ILVRGLGASPGIGTGEVKIVMDVDEIDKVEEGDVLVTKMTTPDMVPAMRKASAIVTD 

EGGITCHAAIVSRELGIPCWGTGNATEVLEEGQWTVDGERGWYEGDVRKALRA 

EEEEEEREEKEIWERPAAEPVTATEIKVNVSMPEAAERAAKTGADGVGLLRIEHMIL 

GVGVHPRKLIEEGEREKLVQVLMDGIRKVADAFYPKPVWVRTLDAPTDEFRELEGG 

EREPEETNPMLGWRGIRRDLEERETLECQFEAIRRLHQEGYDNIGVMIPLVQHPEE 

LRRAKRIAKEVGLKPHRQVEFGMMVETPAAAVLIDEFIEVGLDFVSLGTNDLTQYTL 

AVDRNNDKVAYLYDEKHPAVLRLIKHVINECKEAGVKTSICGQAGSDPKMAEILVKA 

GIDSISANIDAVPQIRRIVARVERKILLDKMREF 

<SEQ ID No.:0253;PRT;Methanopyrus kandleri> 

VSLLKHLSELGLSEREARVYLYLVRAGEANAREVSEGVEIPYSKVYSVLRSLEDKG 
WVEADRSARPTTYRPVSPDVAVKRALEQELNRIRRELEEHAKVAVRKLSEIYRAER 
ETVARTYHGKSARETLAEVLRSSEDIACIVHLGRNLPRWLLESLRRMEGLMILRAKE 
GSEVADELEPDVKAPIDIEPRNTLIVLSADRREFFLGKFGEGDYLLSLEEPILAQGIHD 

AVTRACKSRSRHA 



AVTRACKSRSRHA 
<SEQ ID No.:0254;PRT;Methanopyrus kandleri> 

LESKHLRFLRVLEEWSDLPERVLRRLCRLHDIRGHRGDTRLEHSLKVAYLCWRLS 

GKFRVDGKIALESGLLHDIGYGIPRCPLCKLDPGGHCGICHWRTGSELLEEVNVDPA 

WRAVRRHMFPYGPPPRTPLDWCVWTSDKLESVLSFLGFRVLPDPVLKRAVSAIYT 

LS 

<SEQ ID No.:0255;PRT;Methanopyrus kandleri> 

VIWSKVLVDLKVLPESADVDYEELKEAIREKLESMDWDIEGMEEEPIAFGLKAIRVK 
VWPDAEGGTDALEDALKEVDEVNQVEWSASRTL 

<SEQ ID No.:0256;PRT;Methanopyrus kandleri> 

MTEAGRIERADYAVCSACGGPIAPGERAVSHPCPKCGEWITRCQKCRRLGNRYQ 
CPNCGFIGP 

<SEQ ID No.:0257;PRT;Methanopyrus kandleri> 

MVEYDEELDVRGKICPMPVLETRKKLEEMSEGEVLKWGDYPPAKDNIRRFAEENG 
HEVLDVEEGEDHFVIYIKKKG 

<SEQ ID No.:0258;PRT;Methanopyrus kandleri> 

LDIREIWKELGIDLERHDELLEALPEVYEEIFLSQENRPERMSYFDEWADIHGARVR 

ELYEMRQEGKPILGTFCNAVPEEIVLAAGGVCVGLCGGAEFPIPDAEKYLPRDLCPLI 

KSSFGFLVSRLCPYCQVATVIVGENTCDGKKKMYEIMSEHKDVYVMEMPQVKDEE 

GLEYWHEQLIKFKEFVEELSGNEITYESLLDAIERVNAKREAFRKLYELRKHDPAPIS 

GRDANLIAQIAFYDDVDRFTEKVNELNEELEKRVEEGEGVAEEAPRILVAGTPMPIP 

HWKLLYWESCGAVWCEESCTGTRYFEREVSTEGDDVEDLIKNIAEAYMETKCAIF 
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TPNDERVKDIIKKYKEWNCDGVILYNLKFCQPYAVEHSKIESRLREEGIPALKLESDY 
SEEDVEQLKTRIETFLESIA 

<SEQ ID No.:0259;PRT;Methanopyrus kandleri> 

LGRKVIKDWCPFCGTLCDDLENAA/EDGEiVEVRHACRIGAAKFLTAQEDHRHTEPM 

IKENGEWKKIDYEDAAEETARILVEAKWPLMYGWSSTLCEAHEVGIB 

NTASVCHGPSTLGLQDAGVPSCTLGEVKNRADVIIYWGCNPMHAHPRHMSRYTAF 

TRGFFRPKGREDRTIIWDPRRTATAEU^DVHLQVRPNEDYELISALRAAVHGJEIER 

EEVAGIPVEAVHEVADLIKEASFGTLFWGMGITMSRGRHRNIDNAICLIRDLNEYAK 

WTLIMMRGHYN\n"GFNEVLTWTTGYPFAVDFSRGYPRYNPGEFSAVp\/URG^/D 

AAFVIASDPGAHFPRKAVEHMARIPLVCVDPHWTPTAELADLYVPVTIAGIEWEGTA 

YRMDSVPIRMRKWEPPESMLNDVEFLEMVIEKVEEMV 

<SEQ ID No.:0260;PRT;Methanopyrus kandleri> ir ^_™ „ a 

VRVLGVDAGSSHLKCAIVEDGSLEDHTWESTGPVKKVLRRALDELGAGIDEFDVTA 

VTGYGREALSDEFDETVPELPAVALGASQLVEGARTVIDVGGQDTKVMKVEDGKV 

VDFQVNDKCAAGTGRFVENVCRRLGIEMSEVDEHASGADDPVKINSMCAVFAETE 

VISLVNRGIDVERILLGVLDSVAERVATMIDKVSPEPEWLVGGMARCRVFAELLSDR 

LEMG I NVPNEAHVAGAFGAALWVLEK 

<SEQ ID No.:0261;PRT;Methanopyrus kandleri> 

MARVSPLWGLVAGVSAAILC^VFKVSPPPAYGICIACHTRDLVNWIVNHAAGTTLG 
MAPVSKPFPVLTWGIFIGALIAAFAHGEFRIRRTHHPILGFVLGFLVINFALFMGGCPI 

RTSLRTMYGDWALLGLISIAVGVILGAEFYLKRKA 
<SEQ ID No.:0262;PRT;Methanopyrus kandleri> 

VAEYLHAIGTLAFGVLIGYLGQRSAMCFIGGIRDVYLLRDTWLVQGLIGFLIGAFFGLV 

VFGAAGMIKKFPWFLYKGASAIPGDVLGKKPGFAAHAAVTVIGGLGVGFLSWQGG 

CPFRNYVMAAEGNVTAMAYLLGVFVGAVFFHACIVPIFGPPK 

<SEQ ID No.:0263;PRT;Methanopyrus kandleri> 

MEMGLLSRLRSAFSRDEGPSDEREGKGLIVFESARDAMKAERTLKEAGYDVRAVA 
PPPEIREGCDLAIEYDLVDEVGVRRTLEEIGVEPLKFVSLEDPSLKPIELVRVKEVDG 
YIMVRCGNMKVTVDRDGTIVNVSGGGCPDVPYLAHELVGKNVLELSENSMPASLG 

YTLCAYTLDKAVRKAKEVLLGEGS 

<SEQ ID No.:0264:PRT;Methanopyrus kandleri> 

LAA^^RVLEFLGEDEPRLITAGDLGEGDGSI^IYRRLREVDDDVLVIHYIKPKIDEIR 
RVDTSGKVIADAGGMYAAKAAGIGPEFHLFLPDPGELAFLADEKAHHPAYVRGFIAE 
VDEEEVPSLVRRAYEEDQVPDYMWKGRRDHWHRGEWETVDEPLVEAMECIGG 
TGDTLTGIVAALIAAGFGTEEACVIGCRVNRRLGEIANATPTTRIHELTRAIPEALCEE 

LRE 

<SEQ ID No.:0265;PRT;Methanopyrus kandleri> , / , f , n[V , rtril „ 
LAEEEPRIGVYVCHCGVNIAGWDVKEVAEFAKTLKNNAA/ARDYKYVCSDPGQEIIQ 

RDIEKYDLNRNAA/AACSPRLHEPTFRRCVEEAGLNPYCFEMANIREHCSWVHMDD 

PARATEKAKDLVRMAVAKARLLESLETIKVDVTDRALVIGGGVSGIQAALDLADMGF 

EVILVEKEPSIGGRMAQLDKTFPTNDCSICILAPKMVDVSKHPNIKMY^A^EVDG 

YVGNFTVKIEKKPRYVDEDACTGCGACAEVCPIEVPNEFDEGLGMRKAIYKPFPQA 

VPSVFTIDEEHCIRCGLCEEVCDADAIDFDQEPEIVEEEVGAIICAIGYDTCDPTEREE 

YGYGVYDNVITSIELERLINASGPTGGKWRPSDGKKPKRIAFIQCVGSRDPHRTNP 

YCSNVCCMYAMKLAQLIREKYPETQIDIYYMDVRAFGKGYEEYYERSQKQYGIRFIR 
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GRPAEIVEDPETKNLIVRAEDTLLGDWEREYDLWLSVGMVPRDSADVIQEVLSISR 
SPDGFFMEAHPKLRPVDTAIDGIFLAGACQGPKDIPSSVAQGSAAAARAATALAAGE 
VAVEPIVSEVDEEICGGCGTCVELCPYGAIELVEKDGKLVAEVTAALCKGCGTCAAA 

CPSGAMEQNHFKTEQLYKQIEGAFRDPA 



<SEQ ID No.:0266;PRT;Methanopyrus kandleri> 

VRGVGTLSEMWNVEPVTRVEGHGKIWEFDEDGNLKDARFHWEVRGFEKFLEG 
RPIEDAPILTPRICGICQVAHHLASAKAADEVFGVEPPEPARKLRELMHHAATVHSH 
ALHFYFLAAPDLVKPEEEDPMKRHVLALARENPEWKCAIELRKIGQTIVEAVGGKPI 
HPVTAVPGGVSKPLEEDRREELLELARSAVELAERTVDLAEELTRRLEEEGLLELGY 
LESYHMGMVSDGVHELYDGVIRWDPEGNVDREFEPSEYLDHIAEAVRPYSYLKFP 
YLRDKGEEEGLYRVNTLSRLNVCDRMATPRAQGRYEELVDEYGKPCHHPMLYHYA 
RTIELLSSAERCVELLEDDEITGDDVREEVDPDDVTGEGIGCVEAPRGTLIHHFKTDE 
EGLITEVNLIVATVQNNPAMDLGVKKVAEEYLRSPEDASPEVLNRMEMVIRAYDPCL 

a-i-i i\ n /^rnnDI Tl C\/UDACRI \/RI\/Pf5 



SCATHVLGERPRLTLEVHRAGRLVRIVEG 

<SEQ ID No.:0267;PRT;Methanopyrus kandleri> «_^.„--„ , 

VKGWRLVKIAT7WLCCCSGCHVSVLDLHERLLDLLGDAELVHCPVLMDTKEIPEDV 

DWLIEGGIRNEENVEVAEEFRERAEIWAVGTCACYGGVPGLANLYSNEELLRTVY 

VETASTENEDGVIPSEDVPELTWRVRPLSDVIDVDYELPGCPPEPDLIADAVTAILDG 

REPELSTTNLCEECPRKKEETVIHEIRRPVEGEPDPDRCLLEQGYPCMGPATRAGC 

GARCPEAGVPCAGCAGPAGEIPDQGAEMMSAIASIFRADVDDVDPSELVESVPDW 

GWFYRFTLAGSLMPFRVDRE 

<SEQ ID No.:0268:PRT;Methanopyrus kandleri> 

MGEWKPKIIAFCCNWCSYGGADTAGVGRMQYPPSTRIIRVMCSGRIEPSLVLKAFR 

EGADGVFVGGCHLGDCHYQSGNYKWWRRAELLKKFLAEIGIEPERFRYEWISASE 
GEKFAEVMTEFHQTLLELGPLELRERLKRL 

<SEQ ID No.:0269;PRT;Methanopyrus kandlerl> . ^. T1 A A -r™ / 

LKALEQLSSYVAENRAGNRWDFKLAGIRVGRGRTVTFFRHILLASLACLTLPIAATCV 

NEEFESKVESLIQNPDFQGTKEITLYASGSYVMTGRIKVSYRGPEEVEPVEVDKLIN 

GLKELREDLDPLAGQNEPIKDLLGALKKFDDTSDVLEKLKEKTQGLKLAACEIDVDL 

WYVGETGTPPSDLPQILQQLRTEGELHLSYKIPYPEAHVYWGSVELLDRALNLPIR 

AVFSYDYPNDGSGVKVSVDTEHRKFTIETTDNIYNLIWELTLHGGLQEVEKLADLSV 

ESSEDLQKLLENTEVKVECYPRGGRTAEINGLPLMVDEGAAIWYAVGSNPINSIVA 

SKIAELMGKNPLWTLGNADLQVGTDGKTLVIKGSAPGGLWIYGPAGPDNTLDVTS 

RVGTLQVARALGAQVPPLVSLFGW I LG PLLGS ITTTYTPAFSG ELRMSPRG IGM ATP 

AVIAALLLGVHGRRRSK 

<SEQ ID No.:0270;PRT;Methanopyrus kandleri> _ WA _,™ „ AC> A ArDA1DA , 

VILKFDHWSGPLYLHCSIRRGDPRRI1ERSSTGVIIQAISTEYADYRVIASAACRAIRAF 

ESDRNLARSLDLEFLVRLTGTRQIREAIDRAEPGDEFVLWASRDRKKVRGVLKELE 
EEAEELEEFPERDGYKELLRTAASVDAEE 

<SEQ ID No.:0271;PRT;Methanopyrus kandleri> 

VDPREU^ERLTERDLRILIHLAESGEATPEELAESLDVDLGPVMRSLYWLEERGIJES 

EEETHEVYELGDEGKEYAEEGLPELRIVEVLRKIGGEGRLEEVLDRAGVPRKLAGPV 

LGWLRRKGU^EIKREDGETSLVLLEEEPEDVDQSVLEAU^AEGSASVEEl^RKLEM 

DEEEVEKALKRLSERGDVLRAREEWKKVRLTERGEEVAEHAPEVLERDWTE^LKP 

EHLREGTWKEKEFKPYDVKAPTSPTFPGKRHPLKEVINEIRRIFLEMGFVEVSGPLV 

ESSFWNFDALFQPQDHAAREMQDTFYLKEPAEAELPDEEWEKVRAVHEDGGDTG 
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SRGWGYEWDEGVARKTVLRTHTTAVSVRKLYEVEGPPLKAFSIGRVYRRETVDYK 
HLPEFHQCEGIVLAKDVSFRDLLGILEEFYRRMGFEEVRFRPAYFPYTVLSVEPEVY 
FEEKGDWVELGGAGIFRPEVLQPLGFDPDWCLAWGLGVERLAMLKLGIDDIRDLY 

MSDLKTLLELPTARARR 

<SEQ ID No.:0272;PRT;Methanopyrus kandleri> 

VFSGIREGAVQVPKWILDVLTGKKLRVHELRAPNAA/VGHRELMLLSMDVRDDENPLS 

LTAGVLGLFSAALADVFTWSRGSELSYPLTSANGDAWRVCVDAAVLAVIDAFSSEL 

EVSVEAFVSEAGIPWLATLANNGFRPESVIRGTDEVFVATLLNLLKYEVKHRCGDR 

WRDVWRRLDR 

<SEQ ID No.:0273;PRT;Methanopyais kandleri> . r- 

LESPVKEHREGTL1RVRVNPDADTTDLKGVDEWRGVLEVDVAAPPVKGKANRELLE 

FLGRKLNTTCELVSGEKSREKLVLARDVSVDEVKERLGLR 
<SEQ ID No.:0274;PRT;Methanopyrus kandleri> 

VKPPPEEAWIGRPVRPAQGFHTRVSMIAGVMLGGPADVEFPRMAHPLELPHYLEID 
G DTWRRLRCRLESLEDRSPD LG DAVREYI REAFRCITKP D FATALKACTPVIALDTP 
LW RDARS WRAI ARLLTRVTG VEVQPPPD IAVELRATLYP I AERALVSTLLAQAVAH R 
IRSLGLRSEYLSAYLDAPSGESPPRELGDVSDLYATLVKDFDGYLARVLRLNRYVTV 
TAGRRFVLTPDDYDPTWRGYLQGLRRFWENRRGMEEIIRQWGLA 



<SEQ ID No.:0275;PRT;Methanopyrus kandleri> 

LREANADADPPDEVRIFDTTLRDGEQTPGVALTPEEKLRIARKLDEIGVDTIEAGFAA 

ASEGELKAIRRIAREELDAEVCSMARMVKGDVDAAVEAEADAVHIWPTSEVHVKKK 

LRMDREEVLERAREWEYARDHGLTVEISTEDGTRTELEYLYEVFDACLEAGAERL 

GYNDTVGVMAPEGMFLAVKKLRERVGEDVILSVHCHDDFGMATANTVAAVRAGAR 

QVHVTVNGIGERAGNAALEENAAA/LEELYGVDTGIRTERLTELSKLVERLTGVRVPP 

NKAWGENAFTHESGIHADGILKDESTYEPIPPEKVGHERRFVLGKHVGTSVIRKKL 

KQMGVDVDDEQLLEILRRLKRLGDRGKRITEADLRAIAEDVLGRPAERDIEVEDFTT 

VTGKRTIPTASIWKIDGTRKEAASTGVGPVDATIKALERALKDQGIDFELVEYRAEAL 

TGGTDAITHVDVKLRDPETGDIVHSGSSREDIWASLEAFIDGINSLMARKRS 



<SEQ ID No.:0276;PRT;Methanopyrus kandleri> 

VTHWLWGLLETDSGKTTAALPLVSALDLVPFKPRSGHNVWLHYDHTRRCVELGL 

PVSRDVLKLAKVAEVDLPLITLNPVHRVWTSPDVGTAVKSDVSLRYFSAQTDAYVL 

MDRLDETVFLYTEGTELRYVPDETMEMARECEVREVREEPAPEELRRTIDRAWSR 

VRKEGPVLVESLNNLAVPWPGVLKYDGVAVAVGPGTALVYDLRDYARAAETLAGP 

EAVTLSLLEVLEPLEWRLPPLDRTRRSDPRKLEEAYRELIGAVQERL 



<SEQ ID No.:0277;PRT;Methanopyrus kandleri> 

MLEWRPEPGYDPLETAERVRGVWCEGRRRKYYRFRETRFYGGCATADAVGCNLD 
CAYCYVNYPRRHPWDRRWKFHRPIDWERLKNMGGDWRVSGCEPTLCKEHILELI 
ELCGRELPDRKFVLETNGTILGADRSFVRELGNHEHVHVRVCLKGYDPQSFARITN 
ANPDGFDLQLRCLRYLFKEGISFHPAIPRLFRPEDIDKLAGVLSDIGVPPSSLEVEPIR 

VYDHVRRELRRRGLTWR 



<SEQ ID No.:0278;PRT;Methanopyrus kandleri> 

LCGDPGLLTLVLLILLLAVASLPAGSWLASALAPVAWGGLALEYGLVDPRTVPVFG 

LLAVPGLILGLRTARKYPKQHLRHRLIIAVIITVTFFLSNLTIYVFKGTVSFVAGGDVPR 

HASLALSFLTTGKPPVFYDTLRREYRPVHYPSGLGHAAITESIVSLLFHPKDLREAAS 

WRVQYGSTIIELVEYHVSTAMIASAIIDIILLTLGRLPILVATLVACAIYLTYPGPVPFFQ 
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SLAMLSASIVAIILNSRWISTFLILSAWIHI^SVW^ 

DMLYTIPFIAAVMLILIRIRKLLPQDLKIIWIMYITTIVILGVTFGRFIGKRFLFTAPLLTTLT 
VSI^^S^I^QIWAQWRTFPEPGLPILWEEENNLTLRLLPLTQVKG 

lp^tk^ 

ASMAFMTLMEPTD 
FHGSLRDLIANIRVTGDLV 

<SEO ID No 0279:PRT:Methanopyrus kandleri> 

LSDPGLF^^ 

AVPGU^ 

ASYALT^TAGEPPVFYDTLRQEYRPVHYPSGLGHIAITESIVSCLYHPKDVQEAAS 

WGVQFGSWLELLEm 
WQSLAM^ 

PMILFmNSLPWLPFTVINVLIIIKVRKLLPSVLRVI^ 
^NIFYK^CNKDVIATLPEGLLPFTCTW 

swvpip™^ 

rwvgdklvfhgslrdlianirvtgdlv 

DYC^FGPLILGHAHP^ 

GIPESVAENTLVCPFNDVEAFVETVERFDEEIGAVIVEPVLGNAGCVPPDEEFLKVLR 
EYCDGTERLLIFD^^ 

msrvaJIg^qagtfngnpvsataglvtlevlererpydel 

ll^I^GlEGWNRVESMFQWFGIEEVRDYADVNSADHDAFKRFHRELLEHGVWIAA 
SNYEAWFLSIAHTETDLERTEEAFEEALDRLTG 



<«iFr> id No •0281 - PRT:Methanopyrus kandleri> 
vlllRLGL^EFNRB^ 

rdd£aX^ 

lervhyakraveaavkmvrrlrelege 

<«;fo ID No •0282 - PRT:Methanopyrus kandleri> 

Sed\wfr^ 

LPIGRGQTISAPHMVAIMTELLDPRPGH 

rninr i Anr a dkikii i/^vnDP\/i^\/l vrsnfiTKGYPPEAPYDRILVTAGAPDVPESLL 



<SEQ ID No.:0283;PRT;Methanopyais kandleri> .^»o-p», n n>rTvn«M 
VIEIMTREEFFDLITEGLKTAEIRPSDHRSFRYLEPGDTLVFKNFKAGTMRCIETV^^N 

VEKDLDPKEAAERFYQEAGFESPEECLEGLKEMYDGLPEKVDVAEFEPVREWEE 

<SEQ ID No.:0284;PRT;Methanopyrus kandleri> ^nnTTMm* 
VFFAGTGGGRFAMITQKRRTGGFRLEFPDFHLHVDPGPGCLLSTRLSRRPTTAVDA 
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YHRSLPEEWALEPGDEIDLPAGTLEAVPTTHGDPTGIGFRLETEDDSIYYTGDTELR 

EDFFEVIEDVTVAIVNWRPGSDRIRGHLCTYDVIELVSEAPELRKVFITHFGMKMLR 

VGPGREARRIEHETGVETVAARDGRAYDL 

5 <SEQ ID No.:0285;PRT;Methanopyrus kandleri> 

LTLVLAYAGTDGALVAGDRRTLVARMDEEKMRKVEEKLYSGEIRTEEELESFLKDLD 
VEDGYFEFHDDRKKVWKVNDEWAGEVGVRSAKGVRRRRVYATPGAHAIVELEGE 
KVLSKNFGGPALIVEGPKWKELVIEFVNSELGGKPDLESLRNALDDLFEYVSSGTIL 
VSSEYDAYEVKGKADPLARARLQKAIDEDIERLREHRRRLAEEMLKHIREGYDILKE 
1 0 GWGEWEVGTEEEGKGVEDVPPERRI WRLAEDVDARHMGDWAGPGEEIVMAV 
EGNPEEVEPGDRVWKDGVMKIDGKDLPVITGYSICRTRR 

<SEQ ID No.:0286;PRT;Methanopyrus kandleri> 

MTCELCGDPASSFLRVCRECILNRWDKAREILREAHAEARRELGLPPEPPSEGLEC 
1 5 GACVNRCRIPEGKVGYCGWRNEGGKIIREHAGRAYLDPHPTNCVGAWVCPGATS 
RGYPKYTETRGPERGRYNLAVFYGGCTHHCFFCQNYEHWVERERLSAEDLKRRA 
SDPDVTCVCFFGGDPTPHYDQVIEIGREWEELRVRVCLETNGSLRPKLMRRIAEICY 
ESGGGFNMDVKAYDPRIYYALSFSDPEYTFKNLEIIGREFAREDPPILRPSTLWPEY 
ITPEEVEKIAEFLASIDERIPYRLLQHVPQYHSADLGYTPVCVMRECKRAAERHLENV 

20 DACIYRYA 

<SEQ ID No.:0287;PRT;Methanopyrus kandleri> 

LPSEE EVLKELKKVKDPHTGLDI VSMRLVEEVN ADE EN I EVWRPTN PFCPSALM I VE 
QVKATLESAFEGVNVDVKLVGHVLTEEEE 

25 

<SEQ ID No.:0288;PRT;Methanopyrus kandleri> 

LIAQVIASTTDASLVEILSGNERLDAELAFLGTPVHAFRPAEPVRHFVRNNDWSDVK 

VALFCTYSLHPGKTIRWMREKIERAGGEVIGELTVKGEHPFLPLIARGHPDERDVQK 

ARKFAKEVLRKARG 

30 

<SEQ ID No.:0289;PRT;Methanopyrus kandleri> 

LNATLRIRNRPVAESTYTSLRGAKAEWRVEREEREIHPKPPFETGTMLQAATRRLR 
LSSERVMQLAQDLFEGGLITYHRTDSTRVSEEGKRVARDYIRANFDPEDYNPRTWE 
PEAEHVEGAHECIRPTRPADAEELRTMVREGAIQTTVTLTSHHLRLYDLVFRRFVAS 
35 QMKPAKVLYQEAVLEVEVKGVPVAELELSGVLEIVEPGFTKVLTEYDLPAYGIRETP 
ELEEGDRLEIGDVEVLERHEEYPYDQSELVEDMRERGLGRPSTYAQIVEKLFRRGY 
VYEVPQRRWIFPTTRGEAWEYLSTHYERFVSEETTRDLEERMDAVALGKAEYQEE 
MEKLYLELERWEMPDPEP 

40 <SEQ ID No.:0290;PRT;Methanopyrus kandleri> 

VMNVGAREHHIDGNTVKFFGIERWDGHAPEVPVPWAAFTAPGGSVDNVEEVGKE 

VLSKGQRYPRSTARALGY 

<SEQ ID No.:0291;PRT;Methanopyrus kandleri> 
45 LTVLSDRDIKRALEEGDIWKPLEEEYLEEALGPASLDLRLGNEFWFKTLHKPCIDPT 
VDAGENTERIVIDEDEEFVINPGELVLAVTHEWIEINAPDITGVLHGRSSLGRLGIQAH 
VEAGYVDPGWRGRLTLELVNFNPMPVKLRPGMRWQIVFHRLSSPAERTYAESSG 
KYHGDERPSPSKMHLDFCRG 

50 <SEQ ID No.:0292;PRT;Methanopyrus kandleri> 

LDLRIAHVSDLHLDESRDKSVLEAAIERVKELHPDNAAWSGDIVKGWRPRHYGETER 
IFRALDVGKLLAWPDNHDEMRGGEWFRKHPYFRRKYREFTVKSPSFGELLMYPII 
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LEGDGLCVIALDSTEADRSDGEVGLDQLLRAEELIREIEPEFIVLTMHHHVTPFPGLID 
VSTVLDAGNLREFCVANGVDLVLVGHKHIPRVDYFASKEGGCAVSHAGTLCPEVAR 
YVPPAFNWDVERGENAA/QVLEYREGEFSEPKLMGRFRIEGEHLRPVELGYDPSKA 

WMRGY 

<SEQ ID No.:0293;PRT;Methanopyrus kandleri> 

MGLDYEPSHLMFLVTVLDDRDGEVLGDAIQKLIEREEVLACHAVPCVTKKNRPGHV 
LWLVDGGEDPDRVAEDVARDIMVLTGSTGVDRFDADGVYSVPSRFEDVRWYGE 
REWRVSVK1AETEEGEWTVKAEFDECREIGEETGIPPREVKAMVEAAARVGGWVD 

LKEREIKVQ 

<SEQ ID No.:0294;PRT;Methanopyrus kandleri> 

MDEYLRFLQMLVLSAAVGMWGLEREHAHIARRIAGFRTFTLIGVLGGLTAYFYELG 

CVPIATNn-SVGAAALAVTMYVMRWQRRLLGIVTPLALLATFAAGALVGMERFKEGA 

TLAIATAWLLSRARIHPVLRRLSDRDVLDALTVFSLAALVYPLCPPGPVDPWGVLNL 

RRVLEIVLLVLAVTALGYLGVRMSVRGGVLTTSLVGGFVSSSATTATWARFRELPW 

VPAAWPAATSVAI I RNM I LVAAVSRNLAWKKVACVAI PAAI AG FAVAVYESGRAEV 

DEEDLRRWRGRMRSPLSLKPAVKLGLLISGFSMTLKIGQLFAGKAGLWGAWGSL 

ASSNAMSLSLAYMVNSGTLSSSTAGILIALSSLESILVKYLWTAVFGKREVLERTWRT 

LLPPTI AG I AG FG WLAG 

<SEQ ID No.:0295;PRT;Methanopyrus kandleri> 

LTEFWARCYALAAKSLIEVMRTKSYPIQYVLRKTLSEYDDKTQSVTRSMWDVLRRY 

GTLERWEDVSRSELPPLERALVMVAANEVLYEGKHPAPVTDSATRAAKELGLNHR 

RVHGWADLEEYERPEPEDEIDRLCLEYHHPRWFVEKFGALLDEDELKELMEVHNE 

PPEYYTFRVNTTAADVEDVLREFEEHGFEVERGEYVDYCIRVKKGQPLRLEELECW 

REGHIVPQDEAAALVTEILNPQPGERIADLCAAPGGKTTHIAQLTEDEAEILAVDVSR 

VRLRRLERFAERMVFENIEVLRADVRRLGRNPRYVGKFDRVLLDPPCSSLGTLRSD 

PDVKWKIGPRDIRELALKQRQLIRAAARLLKPGGVLVYSTCTITPEENELWSEAIKR 

DRLRPVDVRSEFEFLHPPLRVDGVSSSLEAGRMWPHVHGTTGFFVAKLKKLT 

<SEQ ID No.:0296;PRT;Methanopyrus kandleri> 

LRSVAVAGDLDRFGEWEERGWPEYSPNPATGLLTELVERFLTKFPGAVAVKGPD 

RERGTEEFWEIPGGDAFLDEILEECERIRRRFEREFKGEVTISLGVGVGPAPSDRR 

SFREAESPAVRRALEALREAKRRGGNTIWRG 

<SEQ ID No.:0297;PRT;Methanopyrus kandleri> 

VAKILVTDPIHEDALRKLEELGEVWLEDADEEEIREHVRDADAWWRSGTRVTRELI 

EEAKNLKVIARAGVGVDNIDVKAATERGIIWNAPESSSISVAEHTMGLILALARKIPQ 

ADRSVRRGEWDRKRFMGVELAGKTLGLIGLGRIGQQVAKRAKAFEMEVTAYDPYIP 

EKVAEELGVELVDELEELLERADWSIHVPLTEETEGMIGEEELKRMKSSAFLVNCA 

RGKIVDEEALIKALKEGWIAGAALDVFAEEPPGEDHPLYELDNWLTPHIGGSTGEA 

QRAAGLIVAREIERVLKGEIPENWNLPLAGVPDDVRELMEVGERLADAAAQVLEER 

LRWVQVKVGGELEDREKEALKRAVLKGCLDRVLTEPVTMVNAVDVAERRGIEFEFT 

VSDELEGGEVEWVRSDEDEISLRGELVEDRVYLTSVNGYEVRFKLSGPTLFVWHV 

DRPGVIGEVGIILGEHRVNVAAMEVGRRERGGEAIMVIRMDEEPPEECLRAIDEVEP 

VRRVELVRC 

<SEQ ID No.:0298;PRT;Methanopyrus kandleri> 

LIESHVPIPSDPVERIRALRVLREVHRRKRKPSLEVTYRTVSGSTCGPYYVARWRRD 
SKFKHGRTLYLGKPENESVRFVEWLVSLDRNEVLELARHLMRNLRSVLKTLLTGVS 



698 



WO 03/076575 PCT/US03/06664 

DLPYKRARRVLARGLALTFDARPSESPRIRDVLEELPDRLESFAIRTLGGWPAHYSA 
H LRKVI RH RRKSLDGKH E IPDVKLELERW KLRHVQ 

<SEQ ID No.:0299;PRT;Methariopynjs kandleri> 

LLPYLVLGLVLALTPASGEPLIQGSLSKDLEFLHEYFQKRVLPKWKDDPHVIVDWQY 

SESAGYVIYLPKENLFAFSRVQESVEPGRVRWLPLTCGRPVAVEERLEGPAVIASV 

NQCPLTEGSSANLGLDVWGDHVCSFGYVTNVPALGAPARCEYVLTLSAGGRWD 

EEGLGSFDPVDVEYEVYSDRWMRILGFPEGVEDLALVIDATFDLRKGRILVDRRES 

TDSELVSKLRELRARWGTPPGEGIEGFSGDLLRTRSGAEPLWVGFQLSHDDPLVR 

FVEKVIGMYSQGASEKELQKVMGEHPNVEFLFPERNGESGTSKIPFWVLPLLPVPL 

AGRRNDA 

<SEQ ID No.:0300;PRT;Methanopyrus kandleri> 

VLGPLIALVSWPTGAAADHVTDVTSKVNVDGDYEACKDLLVGVEVYDDQGYVIAS 

CCWDGRCDALGETKVSENHLSRTVDRFIVKMTVRYKNQLLLDERVFIRVIPGQGVII 

EFNGRTIELRSANGTWGPEEPLRWRTIDGKTVGITFRPSAKVEHAEQLSNQWWD 

FLYSIDGDVIVHDKKGDYHITFQAHVKHTPLKNAEHDYMQTCPYGKKKTVDEELTHG 

TFGHLVDDHATKIEDLTRAWANEKMPVNPLLPALAAVLSLLGIRREY 

<SEQ ID No.:0301;PRT;Methanopyrus kandleri> 

VESVYTFTLSLFGCLDVTSWGPRLMKDYGKNLAGESFLNRCWNPGCSSTARRGV 
QVGGSGRRARGWSSDPPQGRSRGRRARSRLPTNQNGIDHPRHFSEVARELRGE 
SLALKRRTPFDFEFDVLECRG 

<SEQ ID No.:0302;PRT;Methanopyais kandleri> 

MVPAPLALVLSTLLTVQPANSLQWKDCPWIQLGRLSCATQGLAVDYPYDLAGDHLL 

LVSPLWPEGDHYRVILAAYGVEELPLPLGTRVHRVFVPSEVRRVPWKLWEQIPESP 

RPATFGPWSEVRYSLREWGCPQGYVFDPDEWDWSELQSSLELAVLLEPERTVDG 

VFAVEASLPVREDRIGKERWIRLALTPGRWLVLLGWTEDFDVRTPCRTLFRGGAPY 

DEAEYGLDGVKLRFWVAEYLLDLGGRARIPPSEYYSSVAGLFDFLNELPGGWEFRP 

GLQHEHRLYYGYGVLLEVRADRSLIVEFKAPEAGKRFRSADTVDQWFLSSRYIARH 

SHLLEPLRKILRGSRPDGT 

<SEQ ID No.:0303;PRT;Methanopyrus kandleri> 

VSMLNAEPKWFQWVEGCDWAKYLATRDTPIVDWTGELIGENWRANWVRAAKYILY 

CAPYKGDSVEKVRQAWYGSITLEGHVPDKGAPAKFGEVDWSDKRPDMRYIGLAFD 

YFDPVFDFLHVPEDLRRTMRRLAELMVGLGKVSEREYAESILKDEYMPPRSGEPSR 

SREYEIRNGQYWLPGEWCWITLNGTSLYGKVAKSPAQPFPNAGEAERKLMNNNP 

MFQAAVRLAYWVATHIPFIGWFNWFPLAGYCGHLSPMYYEGPAAPLLFPDEGWVC 

TDHAVLTVALYRAAGIPGYVGGELEPFGDHSWTAVRRR 

<SEQ ID No.:0304;PRT;Methanopyrus kandleri> 

LEITHGRPYDEGSGWHEIFIDPTGPMMHKPWKIRDSWLVPKHKPMNDDEYACASS 
QRPYDMLSEAVRDAISRFVSPETMERLKIAWDGLKGLSIGLMMERFIYTNFLTAQGV 
SKLIDKLFFGGNLEFEIGNWFDRVRRFPGWDASEDGVERRWRAFKSEWARWRVK 
E REPKKSPTIWVI ILAGSLAPLAW FRGARGVI R 

<SEQ ID No.:0305;PRT;Methanopyrus kandleri> 

VEAPWVMDPELYQSHTVQFEGSGIPPARPSDPNAFQADRFLLVAPLWNEEGRHRV 
IIGAYRTETVPLPEDAKVCRVLVPDRVEWETDNPFSDERGDPAWGILSAPRHFKKP 
VPTGPWHEVKYTLEEHDGILLIRPERTADDIFAAEADLPTRDGWVRIALTPGNWLVL 
LGWSKEFNLLTVDGKTVFRGRVPYNEVKYDLDGVSMVFWYCGYAIDLKGYKWFKD 
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VFNSGTSRECWLMLHYIDNLVSSKSNKASTDILNFHPLLQYK1GILYGPGIILRINTRN 
PIIIEFKAPKPRDYIKYGYKEFYSDKYWSNSLSPLEVIVSQILYGVICPVITPPILLIHRR 

RR 

<SEQ ID No.:0306;PRT;Methanopyrus kandleri> 

MDGSSGLSMCFHLVHEIGRKLDDVEDIVDDAIRLCDEFLQDKLDVDEFKKRLDDMLT 
RGGGIVGNSGDVKDAAYSIEQAVEATVARVSDLLEKWSREDESKARYERLKDKLEG 
LRGWVFGGLALSLLAGVLVQLAPQEAKTTLLQALSAITQVLAWLQLVQVLHGLLPV 

PISA 

<SEQ ID No.:0307;PRT,Methanopyrus kandleri> 

MAEVRLEPVKEVSPPLLRWRKGVEERELVINTSKCAACGICEAACPVGAISVAPPS 
AWRKGEDPIDVDESKCVLCGICAFVCPYDVIQLLVNGKPMTEAGLPNLPKSVEVDE 
EECVYCSLCADTCPQEAITVEREVPTPGDLVMGEIEIDEEKCIYCKACEEACPADAIT 
VERPKPSAADPEPEFTIEVDEDKCVYCGVCMRTCPVDAIKVGCMVCYGTTRGEIPA 
KGEVDGSVDVDPSSCVYCGWCGFVCPVDAIEVIKPYEGTLEVDDEECVGCGLCVE 
VCPCGALEFEKGGKAGKTKIVAHPETCAYCGACARACPVNAITWREGVTAMPELP 
TKAWKKALDRVLGPVEKE 

<SEQ ID No.:0308;PRT;Methanopynjs kandleri> 

LTEASFDGKYVKRVFGVPDEWDGAWRAWDIIRERRSKGRVRIRRPDEVWPIGRA 
VARLASVARVSVRRVKGVECPEDALDQVLGDAEPSSPALRTLRSLTRGRCTIGFPV 
LTPELTLWWGANTEELSSSVLDLTHHPAVRTLVSLAVLDDVGEYLVDRYDDRAEQ 
LSEALQRAYDGRGARLLGLCLCAWLSEKLGGEFETWWNEGGGWRALYSWRESE 

LVESTVRERVGVEPGK 

<SEQ ID No.:0309;PRT;Methanopyrus kandleri> 

MPRARGGCGLPSREPAAPFLVGFTAYKGGTGKSTVAFNVGLEFARYYQGFDGVPR 

RPWFFDLDPQGRSDEGGRTLKKMFEDGPFRLRSLHSPIPELDVQWEYDPDEPVP 

VDGVNGSFGSYGLVDSDASFAPALLAVPKNIRIRRVKPLRRLLAAANELLFQYLEDR 

GSLDSKLREYLSSPPLGWDTPPMNAASDTFAGILTQVDLVIPWDPENVRQLSLFG 

KLYVTRLAWNRVPPDGLTREAKFFDGVLNRILNKIPLNKDEWKIPERPVIRFASAL 

G I PVRARPDKRH SG YFREVARH I RADWN RRRYG SG VRI 

<SEQ ID No.:0310;PRT;Methanopyrus kandleri> 

LSPTSSSGSASPSAPDARPDRGFPTPFTASRPTSRPPTSPVSSTPGPPSPTAPPTT 

PRVTLTMTSPARHRDGLAAFMRDVLDLLVTLGVHAVATGPSGREYLRTHLHIDGDT 

HVHGFLTDVGFPYHTRKRREAHRLGTRLDHRIERLRAEPVSDPPEPVLRDPGLPDR 

QGTYLRRRGLLPIALDDHKIPLLARVLGYALGDGSLHEIDGQLRLTFAGEPEGLRDLA 

DDLATLGVGTGLRRWDTKDMVELHVHSRAFARYLELLGMPRSPKVERVYGVPGWI 

LRAPPGVKAEFLAGLFGADGWLTGSDGRYAIGLTQAKSAWLGSLHLFMTEIGEML 

EEVAGCRWGLNRERCYTTEDGKVRVTERLFICGREDVMRFLSDVGFAYSRAKAER 

TERALKALGGSVRGIRLKYREK 

<SEQ ID No.:031 1 ;PRT;Methanopyrus kandleri> 

VGRAPVLVYRGAGHVALHWRGGAAAGWGIVHAGEPVTIIPGWAEE 
<SEQ ID No.:0312;PRT;Methanopyrus kandleri> 

VTTQQNGKPITLQPFTIPRLPFRARRPHRHGLRTVPHALHPARARSHARLHPRRDR 

GPLSGQLLIARRVLFPYPPVPTTLQAEIERPTNYRLNGKQVSFWVPAPDVKYEVRS 

MVKANGQLSFQHVQGVSERQGIVTVELQGDPEFVGVLLRQPPRVAYGVRDRVRLS 
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LRGRGPAARGVKVSWRADGERTRIELSGSGRVLLGLILDGGAMDVRVDGGSVLET 
GPCRAGGVTRSWTWVS 

<SEQ ID No.:0313;PRT;Methanopyrus kandleri> 

LLLPALLTLLLLPGPVAGAPVDHAVDLPSEGSVSGGDLDRECVEAVLDSCSSVRWC 
WRAPGVEEGAVFERCGERWVEVGSGDCPGRCGVLLRGLDAARVSWASGTLRVS 
GPVGASAWLLVPDPRGLRVGGTFLQGGAYPEGAGVFRDRRVSVRRGRSRCPGR 

CRLGWLASRW 

<SEQ ID No.:0314;PRT;Methanopyrus kandleri> 

LYGVHSTFEDVAKAAIPKFRTTPGRLLFAGFMAGAFIAFGFTLATVAACVAKCPPYV 

MGGTFNKPLFKLLLGAVFPMGLIAWIAGADLWTGNVQALSSAKGMGYADWRNVIY 

NWFGSYGGNFIGSIFLALMAIPLTGLFGKVGAPNLFGQTAIEIAKAKVAKDPISLFFLG 

IGCNWLVNLAVWQAARVKDGAGKILAIXFPIFAFVAIGYEHAIANMWVIPTGIIASHYKI 

TWSQFFHNLMPVTLGNAVGGFLFVPFYYWYLSHPELSTKRVYKELLDFVAVTILFFIL 

ATLI PAG I AYG LDAALH KAS MYWPTVLSAYYVAGTFALRRLVKK 

<SEQ ID No.:0315;PRT;Methanopyrus kandleri> 

MAMPWLRPLDPWCGTWDCHDESGERLTRVFVDVTDVKRSQVKRADAVIVTHPY 
RDHYGGVPRTGPEWYSDEVTAALLELEGVDPGRLERVKRCFEVGVFWETYPINH 
AVPEARAVLLEADARALITGDWCALGEHPPLXEQVDDEVDVLVTEFTRAASVHPDD 

LETAKARLQRLLELHRDERWLLLN PVN PLVGAAAEVETVH VSRXD E HAVNVI RRAG 
AHPGGADWFTDRPRYPLLLSDPRLIEERLPKEPKWITERWFLYRSRKVMRELERS 
VPYYYWSETGHATESEIRRLVEELRPRHVILRHGPLPSRAWTGSWFGRRGSRSW 

TFRCG 

<SEQ ID No.:0316;PRT;Methanopyrus kandleri> 

LINEWLVLDGCVKAYPSELYLTWSRGAVANLTREPIEQKPQEWSSMLRLTAAKIAP 
VLKLLCWLPALLELIKQST 

<SEQ ID No.:0317;PRT;Methanopyrus kandleri> 

LKRSPVAELFPEAFLSELTPKEGEWANPARQEEPVLEFEEGLRKSFEAMRECLPK 
DGRLTVMFTHRELRAWDTLVRALRDAGFRVNAAWPVHTEAQWSLYQRDKAAARY 

TLILACDPWEGDGEV 

<SEQ ID No.:0318;PRT;Methanopyrus kandleri> 

LGVFWTGAGGPVRWGELVAEDLVPTEEIPKYDSERVLSKGVDRFYKLFNERQLLV 
HAELLGVIRELCEGLDEEYREPLTVYAMIAFDKMINYNTICSRWHYGRGAWGIFDQ 
HAYAWSWDHGEMGAVPGWWDFGVKGVLEAYEEFIRLLRGVKERPRVILGDARKL 
PTLLEEKPDTIWDPPYYTTSSTPSSPTSSTCS 

<SEQ ID No.:0319;PRT;Methanopyrus kandleri> 

VQLLKGRLRSWIKVGEEPGDREREALKRAMLKGCLDRILQEPVTMVNAVRVKDSH 
PPELWVEEA 

<SEQ ID No.:0320;PRT;Methanopyrus kandleri> 

LPGRGCAHDEDPGHGPVHEDALRKLEELGEWLEDADEEGLRRHVRDADAWWR 
SGTQVTRELI EE AEN LKVI ARAGVG VD N I DVEAATERG I WVN APESSS ISVAEHTMS 
LMLVLARRIPQADRSVRRGEWDRKLFMGVELAGKVLGVIELGRIGRQVAKRTKAFE 
MEVIAFDPYISEEVAEGLDVELVEDLDELLRRADWTIYVPLTDETQGMIGERELKLM 

KESAFLI N CARGEWD EEALVRACSC 
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<SEQ ID No.:0321;PRT;Methanopyrus kandleri> 

VARMRFVPQVCPFCGCGCGILVGTDGEEIKLLEPWRRHPVNEGRQCVKLWELPEA 

VQKDRLERPVRMTESGEPRELSWNRALEEVAEVLSTHEPEEVYFVTSAKATNEDN 

YVAQKLARTLGTNNVDHCARLUHAPTWALSELLGSGAMTNSIPDLVEADCYLVAG 

SNTAEQHPIVYRRILQGLEENDADLIVLDPRRTQIAELADIHLQVRPRTDLIVFLYMAK 

VIVEEGLHDGTFIEERTTGFESFEEYVREAVSEGDVRRIAGVDPEDVRKAAVRYAEA 

ERGC I LYCMGLTH H D I ATRTVRALCALALLTG NVG RPGTG VN PLRGQNNVQG ACDV 

GALATHFPGYRPINTETANEMSKIWSFEVPDEPGLKLTEAFDADEITVMYWGENPA 

VSEPNTRHAVEKLESLEFLWQDLYLTETGELADLVLPAAGWAERTGTFTATDRRV 

QLAEKAVEPPGEARPDWWILEAVARRLGLKGFGHRSPREVFEEIRRWPQYRGITY 

ERLRRRPGGIHWPCPSEDHPGTPILHTEEFATEDGKARFPKPEDVEYREPERDVDE 

EYPLILTTGRVYAHYHTRTITRRSRLLSEEVPESFVEIHPKDAERYGVRDGELVWET 

PYGEWRCRARVTDRVREGTIFTPFHFGENVLTPHDVRDPESGIPEYKYVPARVRPD 

SRGSASRG 

<SEQ ID No.:0322;PRT;Methanopyrus kandleri> 

VSSVEVQVGGCYI_ARSSDPDTVKEAACGG\A/TELLRHALREDLVDVWCVERGAD 

ALDGRPIWDDPAEVPSGSYHCAPTQLARLVAELHREDPTLRVAVTCRPCDARTLD 

RLAERDLVNPDRVYRIGLNCGGTFEPRWLEILEEHGVDPLDVEREEWKGHLVIEL 

RDGEEISVSIDELEEQDSGRRENCRRCDENIPERADLACGNWGVPDDLQGEWTFV 

EVKTEDGRDLLAGALDAGTMEVQEAPGKSVQIRAKIDEVMRKMARSWREKTLDED 

WLTEAIEALDRCIKCRSCRQVCPVCASCEEGCWSFAGRESVTPTPVWHAHIAQCV 

ALYCVECGACETACPAEIPLTRIYSVLRERLPDWERLAEPAEE 

<SEQ ID No.:0323;PRT;Methanopyrus kandleri> 

LRAGLFRERDHRRDPFRRCAQGRRPTRHRLGDVRAVRYLRLRVPVRRDHLLIDGE 

PVTERGVPKLPKNVEVDEDRCVYCGVCMRTCPVDAIQVTKPYQGHIEIDDEECVGC 

GLCVEICPCNALEFGRDGTAEKTRIWNLDRVLGPTEKE 

<SEQ ID No.:0324;PRT;Methanopyrus kandleri> 

VAKILVTDPIHEDALIKALKEGWIAGLACWGVDGEGPAAVLREAYRRVDVHPVRGW 

ALAVLEDAAGVLLEGLGEGGGAWGVFPSGVERAIGSASRSVPLRVWGAVGGVR 

GWGGRERRLAGAVLSDPSE 

<SEQ ID No.:0325;PRT;Methanopyrus kandleri> 

WRTSSPGREEVLELARQLMRNLRSVLKTLLTEVSDLPYKKARRLLARGLALTFDAR 
PSESPRIRDLLEELPNRLEPFLVRTLEGWPAHYSAHLKRIIRRRKSLDGKHETPGVKL 

ELERWKLGHVP 

<SEQ ID No.:0326;PRT;Methanopyais kandleri> 

VRIVDWCALDPRAYDEGRRRVAARACPDPQPYWVNGEPLVFQTPTLIFGDRGDGK 

YPIAWLLKIQAPSDKRITELDFPERWWKKGGLLWILAITELAEDGRYYSVFPEEDLLW 

DPYRREGCPYTPHSDLDICTRLGVPFALRYYIDKAPAPTPDMLWKAYVRGVPPPDD 

GVTTDFGSVLHGTQWYTEGVSKATEGLKLALSALTALYDSAAKRQAEDLGLKAYRA 

YPAWQGWWSSDSSQLLIYQPTLGVSFYDPPVLVRALNSYASALLAAAEDLVLRIA 

LGRPQLAPWQCDDARLENQLREEFVRKVNEELGLNEATVRDFTEAIDRGKEDFESF 

LKRTGWKVDAEVETALSTLLARVCGLSTEATVYTYYSMATGEILPLVITPRALPSKG 

GVTTGSFCSTLTDNLRKAEPGFTASDDLLSTFKYYFNNPLINGAMATLLSWGIEWAII 

LSAGLIAGPFPAAAELLVSGAPYLAALGSSAIMALLDGWLNNRTWDQVSEEIAVGAA 

AGTAVYRSVGRYISKISEYADTTASKIIARYYDFSFNWSANSILAATSNLWLIGG 

<SEQ ID No.:0327;PRT;Methanopyrus kandleri> 
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LPLALMFFASWLWPISVAIIAVKWRRARKILNEAIGSGTVGPYGGVNGETGVRLSS 

TKWWYYGIFDFPPIGLPWALLSAVALGKGWENLTACPGIRNLSMSLLTWVFVNSC 

LLGIVGKLVWYLRLKRLDVKFIAESKKKVNRNIIKKICEKYKYIDVYSAFNVTLMMWFY 

NIFAGGIIVSLFTLIFYLTNTKTLLIHRYYYNILTVSISLVILTNSVLIGLWFSRRKYICSPK 

IQSNSIIIYLITAIVTIYTSVISCAMFEYVITGSLS 

<SEQ ID No.:0328;PRT;Methanopyrus kandleri> 

LSDDKRSYARPLGRTAMFWASGGYYQLYWFYRNWKDFKEYLGRDVNWLRTIGL 
FVPFVNLYLVWKQFVEINELLEEAGLDPCPTKILYPVWFGFFFAGNRGIFHAETRVD 
ALGAIVALMVSCVPLLWQKKLNEYWREVQGGLTPTWSVQGRADGGGGWPADM 
GRVADLGVNARSRRTDSGEPRAET 

<SEQ ID No.:0329;PRT;Methanopyrus kandleri> 

VPLLTSLVEGEWAPSHDPRMGGLGLAITGLLFLLPTMATAEWWGPLWTLVTALNA 
WYAVKALSSGPSPLVPLALLEPGLAVLCWCEPVRTWLAGIPKLVAGALICLEGPVD 
RLFRVDEVSDDG DARAD AG RSP I PTGSAAH LTSR 

<SEQ ID No.:0330;PRT;Methanopyrus kandleri> 

vlgaalaaillvlpgsaladawspvskvhlterteltltdqntvrahltvevlgygl 

egstrvpikvlvpsdaelvtakwkperggevevepvsvrtvtwpgnrdqiewvty 

nlhsgstpymdalealfpnkmirwreltfvlpvegtggydeqlgtlewttcrthe 

geqgtyfawpipaaanpayevrvhglsvgfvavydpetgrwrwivpgewsysap 

pssrsanvntVivdvaglpfglsveaggvrvdpgptwkasrflsltrylpvlwmei 

spvgpapqrgetasergttestggivptplivpivpvrrr 

<SEQ ID No.:0331 ;PRT;Methanopyais kandleri> 

LVGSHVPIPHDPVERIRALRVLREVYRRGKKPSLEVTYRTVNGSTCGPYYVARWRR 
DSRHKRGRTLYLGKPENKSVRFVEWLVSLDREEVLELARQLMRNLRSVLKTLLTEV 
SDLPYKKARRILARGLALAFDARPAGSPGIRDVLEKLPDRLESFLIRTLGGWPAHYS 
SYLGKVIHSRRKSLDGKHEIPDVKLELERWKLRHGR 

<SEQ ID No.:0332;PRT;Methanopyrus kandleri> 

VPLNVSRYFALAPGTGVSPKELVQWLLENSPPEVTIKETCFGAIADGPEDELRKLAE 
RAREEFGYAVFSKVRGYPAGDPRVCRRTRGGGPRPGFPQLQREVELLDLIAEGLR 
ALDKGEEVELEEREPVSADTIRKLAEELN 

<SEQ ID No.:0333;PRT;Methanopyrus kandleri> 

VTPLSTWRAPATIANVGPGFDVFGLAVDGFHDWEAHEADGVRIVTEDPIPTDPER 

NTAGRVALRMVEEFDLPGVSLEIRKGVPMGGLGSSAASAVAAAVAIDREFELGLEE 

SELLRFAAEGERAAAGEPHYDNVAPCLLGGFVIWRFEREYVRLEVPGDLRFVTVTP 

TGVRVTTEEARKALRERPPSLDDWNNLSAVALMVHALHEEDAETFARMVGWDRIS 

EPVRKRFVPRYRELRETAYGTGALGFAISGAGPTVFAVCWREDAEDVRTALEDVLD 

GKCVSAVHRVSDGAEVA 

<SEQ ID No.:0334;PRT;Methanopyrus kandleri> 

MNDLLDPIRGIPVDLELVRRELDVDLPTARYLVRTGLITTDGARVLRRGPTTGTCATA 

AAKAAAIRLLEGRTVRTVRVRLPVGTVIGVRISRVGGDPSEARVRKPGSDDHVDVTT 

GVTIAARVEETGSEGVEIRAGRGVGETPSGKPAISEAVREQIVDNLRYLVDSYGVGL 

RVTIEVPDGEEIARKTLAHRHGIEGGISILGTKGLVDPNSEEAIEGSIRSDLRYVERVP 

CLVTGYRTMDRARRLGIPSRDIVNCHGRYDLALEAVKTGVPADGEVKRFDAVLIFG 

MPGKLLKLAAGAYNTHAKVADARRESLVTRLVEIGRPDLAVEAARHEGLISEFLRSL 
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DPDVRRELFERVCELVEERVSSDHDLECGCALYFRADDSEEWEGEGWKRLVRGY 
DDDLIGRPKG 

<SEQ ID No.:0335;PRT;Methanopyrus kandleri> 

VKPVSAFKTLTLRVYWDEARFEVLDQTELPDREVWRECTSYEDAAEAIENMRVRG 

APLIGAVAALGAWVAYERDEDYGEAIERLRNTRPTARNLFWALERMEEAKNPRKEA 

ERILREDVEVNRELGDHGAELLPDECTVLTHCNAGALACVDWGTALGWRSAVFN 

MSKEVEVIATETRPVQQGARLTCWELSRDGIPVTLIADTAVGYVLASGKVDAIIVGAD 

RIALDGSVANKIGTYQIAVLADRHDVPFYVAAPTSTIDPETETGEDIPIEHRSEDEVKN 

VRGVRVAPEDVPALNPAFDVTPPELIDAIITEKGWEPQEVADLV 

<SEQ ID No.:0336;PRT;Methanopyrus kandleri> 

LFILVTSNFLSFNRYTVTREELFETGYNLVTKLLKDPPRPYHTVKIRVNGKKGKVLTH 

AGEPVLFVFAGYPGVSEDAKVFVEMNGKEEAIKPGSTVNLDWEDPNEVLSNVTGFF 

AGSRYHYEQSWLAGASLTLSTVLPEDLIERLKELGPPKKLPERAGGEELKVRRMTS 

SEG I LSSIRRLLLRFRRQ 

<SEQ ID No.:0337;PRT;Methanopyrus kandleri> 

MNRLDVMILKILAEADRPMGSGRIAELIEERFGEKYSTRSIRYRLQKMEERGLIRRVR 

RNDRWGAEITEWGLTMLKTETSSERVGMYISLIEEMAYRCSFDPEVMKGKWCNI 

SWKREHLDDFLDAWETYRAGISPSPLVAVKEDLSDHDVEVGEDEVAVLTVCSVTI 

DGVLINRGIPVTPVCGGLLYLEDGEPLGMQEYIKYEGSTVDPLHVFVAKGMTQVER 

VLETGTGLVPANVRYVPWAALEDVEHVERELEKADIRGIVDVPKVEGEILGIPLPPRS 

LG I VAYGG LVPVALLEERG ISTRTYPTRTLVEYSSLEDARRY 

<SEQ ID No.:0338;PRT;Methanopyrus kandleri> 

MPRRLQNVYKVPGRGRHQLRIAGKSIPGVSPLADEVYTVDFKKRQKENEEKVEKV 

MEQVESKDVKFVRLQFVDIHGFVKNFAIPAERLEDALVEGVLFDGSSIDGFVDIEES 

DMIAMPDPDTFAVLPWRPREGKVARIICDVYWPEGKPFEGCPRLNLKRVMNELAEK 

GYMMYCGPECEFYLLKQDPETGEVEAHDEGGYFDFYPLDRAEDIRREIIFAMEEFG 

LEVEMSHHEVGPGQHEIDFKFADAVTTADNVISFKQIVKAIARKHGLIATFMPKPIYG 

ENGNGMHVHQSLWDPEGKENLFYDPDAEDQYYLSDTALYYIGGIMEHAHALCAVC 

NPLVNSYKRLVPGYEAPVYIAWSPKNRSAFIRVPAARGKATRIEYRSPDPACNPYLA 

FAAMAVAGVDGIENKIDPGDPVNENLYEMSEEERKELGIEHLPENLRDALEAFKEDE 

WQSAFTDH I VEQW LELKW EEWSEYRERVTKWE I KKFIVY 

<SEQ ID No.:0339;PRT;Methanopyrus kandleri> 

MFPRTLIPLISAILLATPACATDVGVFAWGSTIRSEGVQKFTDDILSTGYTEVAVLIRG 

VSTPTRVDTLSAVYSQIKARNPNVKVYAWIVGFERKDGWDKPWDPEVRREILDAVR 

SALPYCDGIILDDSFRYPTSNPVKREKAMOAITDLVREISELAHSHGKAVYFCLLPEK 

PEPYSIDRDAIATYVDKFIVEAYTEEYGRDDEWPVRVYNLYERLYPGKVAIALHELNE 

SRLAHQLTLLKEAGCPDIWLFRYGEVKKMGLVRDVIRSITGSASGTSLQWSPVEGG 

QFDLAGLLLTGLVLGTFGGLVLAIVNPELLNSLGQAAIGIAETAQELLQGAFEAVSGA 

LSGIQEKVLGASAEGDLGPIIGILARVALVFVWGWLLATLLSII 

<SEQ ID No.:0340;PRT;Methanopyrus kandleri> 

MDRSGYRGRDERPASRILWMKIEPGTDSVRVFTVRFRGRPDRYVAAWKQPDRVT 

GADRSWIVLSTRGCRWFHETGGCVFCSYPLEGAGTRVPPELLIRQFERAYSRHRP 

DSPHGVKLFTSGSFLDPEEVPDEAVREILGRLAENELVTEVSFESRPEFITDERLELI 

TEVLDGKSFEVGIGLETSDDELRASMNKGFSFREFAKAVKKVREYGGIPKAYVMLKL 

PFLSEAEAIRDAYMSCVDAHLAGCTRISICPTTVHRETVLEKAWRVGLYRPPWLWT 
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CVEVARKVKGTLGDRVDLLVDTSGAGTPRGPSNCPRCSRRVARALREFTRTQDIG 
RLEGLKCSCLAVWRTHIVC 

<SEQ ID No.:0341 ;PRT;Methanopyais kandleri> 

MLCAGNGGKELPRAKVFEGGSLVSKDYEDLKRRYFGTEHGNVLFLDPFETVYLTEK 

GEIDPETPEGEPMSVEELLSFFERRRPGFRAGYWYRDLTERGYWKSGFKYGGR 

FRWEEDPDREHSKYWRWEPDTELSTRDVLRATRLAHSVRKDFVLAWEDVEEP 

RIEYVMWRWKRL 

<SEQ ID No.:0342;PRT;Methanopyrus kandleri> 

MAEQKPYYGAWPCHPRDLVEEGVTTSARRARIVLRKYVLGQSEEEIAEEEDISLKS 
VKYHLEKAEEEGLIDYVKEKFVESE 

<SEQ ID No.:0343;PRT;Methanopyrus kandleri> 

LIDPWDVEEVDYERLTEEFGIRPIDEKVRELLPRRFPLLDRGIVFGHRDYDSFLKDYN 

DGKLVSVLSGMMPSGRMHLGHKTWDQLVFYQQEMDVKVYVPIADLEAHHARNM 

DLDRAHRIAVEEYVLNYAALGLDLDPDRCEIYLQSERKTVQRMALLLAGRLTWNTVK 

NTYGFTGETNMGHAFAPIVQAADILHPQEIEGPHRVLVPVGVDQDPHLRLTRDIAEK 

EDLIKPASTYHRFMTGLTGGKMSSSKPNTAIFLTDDPETAKEKVWNAKTGGGATLE 

EHREHGGNPDECWYELMVYHLADRIGGDEKLREIRKKCREGDIICGECKRMVGEA 

LAEILEELERRREDVRDELPDLLSQHPDAPEVPEDW 

<SEQ ID No.:0344;PRT;Methanopyrus kandleri> 

MIPPFQALVTCPAGFEFRCVEELEDILKEQDPYAEAEPTYFKGWWRSDLEPEEIVE 

MMKDADTDWVAKIVPIHRTVRADLDVMKRTATILARRKLDENTSFAVRCRKRGQPP 

FGQREVEVEVGAAVQEATGAPVDLENPDYYVWIEVLQDTAGISWPPDLIVSKEVK 

RVRKWSPGMRPISRAQLKLRELLKRHPYIVREGSDVIDLGAAPGGWSYELARRVEP 

GTVYAVDPGDLHPKVLKLDNWHLKKRAEELTEDDIEGRIRLVTSDLNRIHTEATEVT 

LSVADEFLEPGGFIVQTVKLAVDPSTGEYAAPDVETAVSEVELEYERRGYEILAIERL 

KRNTPNERTLVARKV 

<SEQ ID No.:0345;PRT;Methanopyrus kandleri> 

MRLLKAGDRIQGPGWEGKVTAVLDVDGCRWITSSNPENVPKRVRGGGTVCELAF 
HDPVGGFAAYWVEPDHSEATDVGSPEEGTCAVHIGNRWILAEVLEVGRRELSIRIP 
NVAIPGPGDAGAPVAQNERWGMLYMYFLEDDCVGRAVRMDVIEERTERALKRLR 

GRQRARSIRP 

<SEQ ID No.:0346;PRT;Methanopyrus kandleri> 

VPWFDLEGPLSPMDHAYEVMARCVPNGREIFEVISFYDDWYFEEQREGYEPGTT 

LALIVPFLWHGVTEDDLRRVSEDATLTPGARETMRELDATPFVASTSYEQHAMRIA 

GLVGIPRGHVYCTEMPLDDAPEPSEEERRLVLEMEREILRKFYPPSDADKEELVESV 

DDFFGRLSETELGEFCSKIEWGGSRKARWEEWDLEDADVSEIACVGDSITDVDM 

LKFVRKRGGLAVAFNGNEYCIPEADVAVAAPSLSAVLPILETFFEEGKDEAMELAEE 

FEPEGEARVLNVNRARQRELEEFIRYSEAMRERVRGEAGKLG 

<SEQ ID IMo.:0347;PRT;Methanopyrus kandleri> 

M RG LEEKI RTLQLPTDVRWCPKRMTDRSRG RRWYAVRGSDAVRWLPVRVSRRD 

FKKVPKGAGDAAAHPIIEEIKRRSREEPDLYPLSGKLLDHKKVRKLTEPCTWRLHGF 

RTPPLWMPGKSNRVLRRSREVLLTVRMLFPPDWSEERVLDGVYAALDALREWREI 

PRKEILRTCDWLDQRELRERLERGEIEHRGKRWALIGDGARPARRLTDVRRHHRI 

AGPKPEPHIPFEVPEDPDADLVPLEIELPRTGERKRFLPIYEGELFAIAGANAQGKTT 

LVNAVEAGQDDHAPGDGREYVITVRRTAKAEAGIKRMNGEDVSLFFRELPPGYEGT 
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PENVRGLASGSMKMAAEIQRALEEGAKILFIDEDKAAVNLLVPGVLTKELEGIRTLVE 
VRDEITSRGVTIVAATGVLDDFTAAADRAIVMEDHRPKPLNLREFRARLARYYLERA 

RRYRSDAEGPEGG 

<SEQ ID No.:0348;PRT;Methanopyais kandleri> 

VNARIYAAASVLCLALLAASVQWDVLADLPEAWRELNAATELAHKALEEKKKGDEL 
MEEVSATVNAARSAGPLALSVNAPRILEDLHGAYVHYARAVDAIDAAVDHLDRTLD 
MIGATADPEIKESLKLMHEGVSHYRMALKEFKLGVQAADEGDVGEAFRHVNAAYR 
MMREGMKLFSRGKAELESKTLLFMG 

<SEQ ID No.:0349;PRT;Methanopyrus kandleri> 

MYRTLTLLVLSTTLMAVAAAERLDPVD EDRPH I LNVYI EG H EATCFGQG I DTKRLETL 
GLKHVPEVPTKGEFTVTVEFNTGPHPPERLAVELYFPSWLMVPPKYDLKLPEKGVEI 
DHPEPNSILRADLEVKVGEGPNPLSIGDEYYLVAVLRDPTKESDVLDYWFKLRFRE 
PRGGESTPEPTLLKVTRSALGDVSVPVAGFILGSLSALVAEIVCGWIHSGPAALWAT 

VIGGLVGALLVSI 

<SEQ ID No.:0350;PRT;Methanopyrus kandleri> 

MLHDPNDDPSEYVIYVIDRGSSSGLRRIWGDEIQDVKRGFLVLWNAEIPVHRVIRVE 
RGGRVIWERGRRARGRR 

<SEQ ID No.:0351;PRT;Methanopyrus kandleri> 

LVSLSPEEVRRKCSEKGWVTMYERIATLTDEDRERVLLIEDHPTPVGAEWWRNYE 

ATSPLVEKAWREGKRHFFLLRVGEASLDLEPSVRAAGVESVEVRDGEVRVTHAGL 

AGAGVGAALSRGCAEGVSRVEIHEEGGGSRLGRATWTPELRRLVIGVDDTDTEEE 

GATWSAVDVICRRLEDEAGVFYSRHVTVQLYPKTPHRTRNCAAVWELGVPTKRVE 

RVKREFLRMLKEVSFSDHTCAAFWDRLEFPRELRDLGNAAKRRIVSREEVDEWEI 

CEIEWSIGDGERGRIGAVAALPFIDDHGLAARVPR 

<SEQ ID No.:0352;PRT;Methanopyrus kandleri> 

LAETIVRKFDPNKWVLVPTRHALERLRKRELSPSADVPEAVHALRRLASTTKVLIKN 

DVWVAVGTERTLVLSEMRTMSLEKYQDELKRHLSRLHPTYTVYVITAEGCRPTSAG 

QLDVDDLATEFEYARFSGEARTLVLAREGEKALAWTVRPPRKKERKLIE 

<SEQ ID No.:0353;PRT;Methanopyrus kandleri> 

VGNVPRCRRCGYSVELPLKCPRCGEPSFEVAAFQVYPEDVRYWAFVNESDVHTI 
HQSFQGDPDGIMLRNLVERLGELLHSAAPRAATAVRTPPWIVDWERISGVTVRTV 
RDDFDDWRSLQAELRADRRLDRVEEPPERKLGGSHSTIIGGRRGRELVLKVASVP 
YVKRVIPGRIGAKGSRGGGGVRLKVSRVDDSGNVKLLLSEGAATQEIFWTTARDE 

REGKLVAELLERVIR 

<SEQ ID No.:0354;PRT;Methanopyrus kandleri> 

MIMEILNRHKEKLVKLRVLSYGDRMILSAQFSANDFDEAYEMLQEIMEEEPEWSLD 
SDRKQGYAVTLMEDVTEEYQEIRERVHELMRELVEGGEGKEEFPLPIFEA 

<SEQ ID No.:0355;PRT;Methanopyrus kandleri> 

VDEKKIEELVSKWKGEIKFHEVEKYTDGDSEVATEVRRRALERLTGAKLEHLGKYTI 

DANRAMDKNIENMIGAVQVPVGIAGPLLVHGEYAEGEYYVPLATTEGALVASVNRG 

CSTITDSGGAHVRIVRDGMTRAPVFKLPSARKALEFCEWVRKHFDDIKEVAESTTR 

HGELLDIQEFWGRHVFLRFEFDTKDAMGMNMVTIATEEAVNWIEEKYPDAKCVSA 

SGNVCVDKKPSWLNNVLGRGRTWAEVEVPRDIVEEKLKTTPEAMAEVNYRKNLV 

GSAAAGNIGFNAHHANIVAAIFIATGQDEAHAVDGSTGYTTMEVTEDGDLYASVTIP 
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SLNVGTVGGGTGVETQRECLEILGVAGGGNPPGVNAKEFAEWAAAVLAGELSLVA 
ALAAGHLGKAHRLLGR 

<SEQ ID No.:0356;PRT;Methanopyrus kandleri> 

LAISEIILAGLSAGVAIEFAMPAMIRRSLPLRLAVILGVIAAASCSLSILWPILRPVGAVS 
GLLTGILALAVRAEELKSGHFGAAGFSVRGAASYMLLISLGIYALL 

<SEQ ID No.:0357;PRT;Methanopyrus kandleri> 

MKPDRRLDVRGAACPGPSVMVAEELKEMEPGQVLEVIVDSEGIANDIRELVQDGG 
HEVLKVEETDGDIRMLIRVGGVETDSTATDGTVRTCAGSLPSTDTDSVMIAQSTGVA 
NPERAYATFLMSEAALAMDLDWIFGFMDGVTVLVEREVERIRHPEFPPLIDKAREV 
LRNVEACACELSIQARGITSDDLLDGVKVVGASKFLKLITDPGVDNA/WL 

<SEQ ID No.:0358;PRT;Methanopyrus kandleri> 

VPTWRIDEFWDMTEGERRSVDAVTCATVGLMSGVYGILSFHVAEPGEVRRFEEVY 

LEGIRLPVGPCPNERLGLVECWPATAHGDVSGAYLLRTVAEGNEFDVIAVADDGR 

EYEATIGPEELERAMIASTRACFRNYSAIFNDGERPASTIFAPRPLEPGEASFSGCG 

GYNPLEHDPKLRLHRPGRRVLFCGAPGVITGKGTRSTRERPNLTLHANLTECDPTF 

MGEYRTSAGPENIAGVASVIAVTEETLPFLERDHSDAVLPWKLSDRTPIAETTYADV 

WVQETVRWNPDRCENCDPCRLEEKCPYPYGDLRTGDCFHCGYCHEFCPAVEVDL 

GELEVEGRKLPIVARESSAYLAKKLMERAIEAVEEGKIDILRP 

<SEQ ID No.:0359;PRT;Methanopyrus kandleri> 

LASDRDDVDVLDILRETMELLEEFAERLEDVDAEDETWTTSEGSRKFREDDEPRCD 
REFKKKMLENAPRSDDGYVIAERAHWLR 

<SEQ ID No.:0360;PRT;Methanopyrus kandleri> 

WGLGWAERWRECLRLSEGERFLVLTDPEMEELGRELFEAAEGTDRALWVDPR 
ETHGEEP P DHVAAMM RSSDAVAAVTSWS I SHTEARRRACEAG ARVASM PELTRE I 
AE RAI DVD YEELRRLSRELAELLTEASEVRLVTPAG ELVMD I GGREALADDG N LRD P 
GEFGNLPAGEAFVAPIEGSAEGCVRIDGSVAPDGILDEPLELEISEGRWEVSREDL 
EFVRLIRRIENGEMLCELGVGTNPGAKLCGWLEDEKNA'GTVHMGFGDNSTFSGRV 
SSRVHLDAVIKEFELYLDDELVARSGELLGVSL 

<SEQ ID No.:0361 ;PRT;Methanopyrus kandleri> 

VTRYKVGLADTTFARVDMASVAEKVLKEHLPGVETPRYTVPGIKDLPVACKRLIEEE 
GCDLVMAFGMPGPTEIDKQCAMVASMGLILAQLLTNTHIIEVFVHEDEAEDERELHE 
LAVKRAEEHALNWKMLEKPEALTREAGMGRREGHPDVGPARL 

<SEQ ID No.:0362;PRT;Methanopyais kandleri> 

LEGIRNQIERVLDPREGACGIAHATLEVLSWSGYRVECLEERLGVRARLIGPDGSVT 
EGRDVTWAPAILESLIKSGVYPEGWEERLSEVLTPERDMRRLARVFGYGRVLTVDR 
VAARIILGGGGTVIVRRRGLGSEVEIRYDGSKSDYVSYCPACALALAAVRHPQVYRE 
LKRELADAPNTGKVKAEDGWNSVRVRRGIAFATLKLANRSITNRGCCVAYAIVRAE 
LKAGYGSERSKRLLRAYCDECPLKHCWVGKPISALGNWLQRLTETEGGVRLKVEE 
YPEWTPAGTGRGTLCALSACANAVLRLDASKVLKPDPSRSEAWGDDR 

<SEQ ID No.:0363;PRT;Methanopyrus kandleri> 

MFDPKKFVEEAIEELRREIGDRKAIIAVSGGVDSTTAAVLTHRAIGSHLVCVFVDHGF 
MRKGEPERIRELLEEELGLNLRFVEAAEEFFEALRGVTDPEEKRKIIGEKFIEVFERIA 
EEEEAEVLVQGTIAPDIIESERGIKSHHNVGGLPEKLNLDWEPLRDLYKDEVREVAR 
YLGIPDEIVERMPFPGPGLAVRVLGEVTPEKVEIVREANAIVEEEVEKAVEEGKMSK 
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PWQAFAALLDCKATGVKGDERDYGWVIAVRIVESIDAMIADVPEVPWEVLRNIQDRI 
TSEVPEVTRVLFDITPKPPATIEFE 

<SEQ ID No.:0364;PRT;Methanopyrus kandleri> 
5 LAFWIPSVDWEGKCVQLVEGDPERRTFESDDPVETAHQWSEFFPWIHWDVDAA 
RGEGDNSDIIGRICEEVDAKVQVGGGIRSAERAEELIELGADRLIVGTVAFTDKDDFS 
KIVDVCHDHGIEVFVALDVNENHEVLVSGWKEDAGVTLEDAIERFNEVADGYLTTAV 
HVEGKEMGIDEKWEKSTGATDLPVLYAGGIASIKDVKRAKEAGAYGWIGTALYHG 
DIDPVALLDLMEED 

10 

<SEQ ID No.:0365;PRT;Methanopyrus kandleri> 

VITVAVPNKGRLHEPALKLLERAGIGVEEPLGRRLKARTTDPDIEVMFVRAADIPRLV 
EEGVAQLGITGYDLIVEAGAEVKELLDLRFGRARLVLAVPEESDVKSPEDLDGGTVA 
TEFPNIARQYFEDVGVDVEIIQVSGATEIMPRIGVADAIVDLCSTGTTLKVNRLRWD 
1 5 ELLETSARLIANPDATDGEVIRRVYLSLKGVLNADGKCLVMMNVPRERLEEFHELLP 
GVTGPTVSEIYGDEDMVEWAWNEEDVSEWLRAKELGAEGIIVLPIERMIP 

<SEQ ID No.:0366;PRT;Methanopyrus kandleri> 

LRLAILGGIAVTPERVIEDAGILIDEDGRISFVDTREQLEECEDWEDEIELGEKDVIMP 
20 GLINTHTHGPMTLFRGVADDMPLMKWLREEIWPLEERLDAEKCRWGAALAAMEAL 
KSGTTCLADMYFFMDAVAEAYAEVGIRAVISHGMIDLGEEDKREEELKESKRVYRK 
CQGMEGLIEFSLGPHAPYTCSEELLKEVRRLADEWGVKIQIHVAETEDEVKEVKRK 
HGKRPVEYLDEIGLLGDDVIAAHCVWLDDKEIEILSKRGVIVSHNPISNMKLASGISPV 
PEMLERGVNVTIGTDGCASNNNLDMLEEIKVAALLHKVNKMDPSATEMLEILRMATV 
25 RAGTVFSSEKIGAIEEGYAADLWLDGSSPRLNPNHNPISNIVYSASGSDVKHVFVA 
GELWKNGKLVKADEQEILENSTECAEQLTSS 

<SEQ ID No.:0367;PRT;Methanopyrus kandleri> 

MTFTALTG VYS MQ YG ELV ETYRVTLGD KTYEVP VE YYVW KNG N G H F VWVSLG VH 
30 PLEYQAHKCMFEAVKWFVYNSGEFEGTLWSWIKIPAEYYQSGSEEEKYRVSRDLG 
QLTFYNHVLPYVLHPKELGSKVGVPITRKPELFLDVHAHRPSWGVSEFILIPAGPIHG 
NDNPESFQRALQICEVLAGVIGARVDTQQTGTSPPWVTAPVAKHGIPAATFENGYY 
YIGQELPPNYDNYRTELDKAFLEALYLYALEGGRVPPTPEGYRKLARWYAMAAETW 
GRTVEYLSKAAETHPEYRSELQRLAEIAAKIRDLLVEMSEECKRVAELLERGQRDEA 
35 ARLVDSELIPEYEEVTRLYDEYISGTKRIPVRISDVFASEEHESGDYIEVFGVKLPVSL 
AATIAGAGILAAVITFKVSVNPLVGLIACGALLWLSRRWS 

<SEQ ID No.:0368;PRT;Methanopyrus kandleri> 

LNAA/KEGEYAIRDPSLAPKGRDMIEWARDHMPVLGAIRERFEEERPLEGITVGMTLH 
40 LEAKTAVLVETLMAGGAEVAITGCNPLSTKDEVAAALVEEGVHVYAWRGETEEEYY 
QNIDRVLSHEPDIIVDDGADCIARVHTEFPDLAERVIGATEETTTGVNRLHAMHREG 
VLKFPVIAVNDAKTKYLMDNRYGTGQSALDGLMRATNILLAGKTWWGYGWCGR 
GIARRARGLGANVIWEVDPIKAMEAIFDGFRVMPMDRAAEEGDIFITATGNRDVIRG 
EHIEKMKDGVILANAGHFDVEIDKEYLEEHCEEKIDRRGGLVTEYRMPDGKRVYLIA 
45 EGRLVNLAAGEGHPIEIMDISFALQALSVEVLAKEGKEMEPGVYKVPKDVDKRVAEL 
KLESMGIELEELTPEQREYMKSWEEGT 

<SEQ ID No.:0369;PRT;Methanopyrus kandleri> 
VRLWRLTAVMRLRNVMSRLVLALKEVEGGIIVGLLYDSN 

50 

<SEQ ID No.:0370;PRT;Methanopyais kandleri> 
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VFLPEIDDRCHELAERYGVRPYMVARYLTFLGRSETERLLKHMEDIRPAIRTNTILIDP 

EELRRVLEEKRGFELKRCPEPVDVGFWILNDPPIS1GATLEYMMGYYVPQDAASML 

PPWLDPKPGDRVLDACAAPGGKTTHLAQLMDNEGTLIAIDVDPDRMRALKSNLAR 

CGVANAVALRMNALDLPSTDWEFDRILLDAPCTGEGTIHKDPSRKTSRDPEDIATCA 

RLQRRLIDAWDVLRPGGVLVYSTCTFSPEENELIVQYAVDEHGLEPEPVDVGWAD 

RGLRVPGVEPKVRRTCARLYPHRHGMGIFFVARLRKPLS 

<SEQ ID No.:0371;PRT;Methanopyrus kandleri> 

LGALEEFEWKLAEHDVPIPVRQDAVALYRVLLETVRIWGIEREEGVRESRSEVRARI 

SCEGLDCAVLTKVGEDRPQLLLRTVLGPRLLAEVFERAHESGVRSFHFDLQGRGLR 

VEGEYDVGIVQIKWGGGAGWELLEDLEKRGFSVTGL 

<SEQ ID No.:0372;PRT;Methanopyrus kandleri> 

VHVLIASGDGGHLTRALALAEELSDRGHDVTFAVNEDSDQAVERLKKAGFEEYVGL 

PRPRRMGDTSWKAALGGLKNYLAASKVLRDVRPDLILSTGAGVAIGPMIAGKFKRL 

PVAHYEPTDWSVSGKVAKLCADIIGVWDEDMAEYYGDRVINVGIVLPRSFEEADPE 

EAREKYDLGDRVLVWTTGSAGYKPALEGLVRCAEEGLLRDWEVWNTGNAMDPK 

RLKRALNGLCSGIWKRFFHDFPALLKAADLWCLGGATPVEAAALGKPVWLPRRD 

VLRDHQYVTAKKLEKRGVAVAAEDASNPEEWKAVSRALSIDPEDLKRMGERGKEL 

FGGNARERFIDLCEELVASG 

<SEQ ID No.:0373;PRT;Methanopyrus kandleri> 

LGVQVGIVGKPNVGKSTFFAAATLSPVETADYPFTTVDPNQGVAHVRTECPCKAFG 

VECQPRNSSCIDGNRFVPVELIDVAGLVPGAHEGRGLGNKFLDDLRQASVLIHWD 

VSGSTDEEGRPCDPGTREPAEDVRFLERELDEWIAGILRRDWDRTAKRASLEKIPA 

AEVLRERLAGIGVSASDVESAMERAEVPSDLTKWSDEDIRRFAREVRRVNKPMVIA 

ANKIDVECAEENLKRLEEEVEYPWPTCAEAELALRRAADQGLIRYLPGDSDFEILQE 

EKLSDEQLQALEFIREKVLKRWGSTGVQEALNRAVFDVAKMIWYPVENENKLSDS 

EGRVLPDALLLPEGTMVRELAYNIHTEIGESFNRAILVKPDGSREWGEDHELEHGD 

WKIQTS 

<SEQ ID No.:0374;PRT;Methanopyrus kandleri> 

LRILALILLLSLPLTPALAEPTPSAGYSSPSEQPAQEEVKTEEQMVETSNVPPSEAVR 
PSTPEREKEVTTTTSAAGSSETPEITKSEKTNEKKENRWNLREPNPVEKKNNANVT 
MLMGILAASALGAYSIAKRKRREALVKVPAA 

<SEQ ID No.:0375;PRT;Methanopyrus kandleri> 

MAQNVEQQVAQLQQLQQQLSSIVAQKQQLELQLREIERALKELDEIEEDTKVYKTV 
GGLLIEADRDEVKEELEDRKETLELRVKTLEKQEKRLQQQIENLQKRLQKALQQAEG 

GGGAGAA 

<SEQ ID No.:0376;PRT;Methanopyrus kandleri> 

VHALRCEAELKSERVARWYESVLPDVKLMPARRSRVDIDRRGNNIQIEIRAEDVSA 
LRASASGVFRLLALSERVITTVLGDV 

<SEQ ID No.:0377;PRT;Methanopyrus kandleri> 

LRPAAITTSQRPARRTRSLCRDLECALPDATYVLRGTKNLRDTVLEALESGAEVLFY 
VTEAKGNPARLHVIDLGEIPPRLRLSFWLGGVKLQRELFGNRVDLSGDLVITTSKRP 
VSGHMKVAESLSEVLGVEFVPRAGSLEDVLEEALADVLLWEGHPRHLGTLTFYRR 

TEKVGPSLFYRDFRTKDERMKL 

<SEQ ID No.:0378;PRT;Methanopyrus kandleri> 
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MYEEEKYEYICMRCGKKVRLDINEDPIRCTHCGFRLVMKPRHPVPRRYKAR 
<SEQ ID No.:0379;PRT;Methanopyrus kandleri> 

VGRTKKVG PAGRFG PRYGM Rl RRRVAE I ESVQRQKHECPVCH KRAVKRVGTG IWR 
5 CTKCGAEFTGGAYYPETEAQRIVRRAIRKALEEK 

<SEQ ID No.:0380;PRT;Methanopyrus kandleri> 

VDLDLLARIKRHEVLAAIRAGERIDGRDFEEFRPIEVRAGVISKANGSALVRLGNTQL 
WGVKLEVGRPYPDSPNEGALAVNAELVPLADPSFEPGPPDENAIELSRWDRGIR 
10 ESEMIDLEELCIEEGEHCWVTFVDIHVLDHDGNLFDASMIGSVSALSITEVPKAEWD 
DEVEVMEEDTEPU^INDFPISVTIAKVGEYLLVDPCLEEEVIMDTRLTVTVTESGEVC 
AVQKGELGDFPEHLLEDAIDLATKKAEEVRRTVKAQL 

<SEQ ID No.:0381;PRT;Methanopyrus kandleri> 
15 MEERPERLISEDGLRLDGRKPDEMRPLKIQAGVLKRADGSAYLELGANKIVAAVYG 
PRELHPRHKQKPDRAWRFRYNMAPFSVDERKRPGPDRRSIEISKLSKEALEPAIFT 
EYYPRTAI D I FVEVLQADAGTRCAGI SAASVALADAG I E MRD LVAACAAGKVEGKW 
LDPMYYEDGYGEADVPLAMMPKEGKITLLQMDGDMTPGEFKQAVKLAKKGCKIVY 
KEQRRALKEKYGGD 

20 

<SEQ ID No.:0382;PRT;Methanopyrus kandleri> 

VPEFELYVEDRQWTPGELLARGQVIASEGTYTSGDEVYSKVTGLVDIDGRRIRVIPL 
AGPYRPSPGDFWGIVEEVKFSSWLIDVRAPLPAILHVSNALEEEVDLIETDLSRYYR 
PGDVITAWREVDPVQRVELSLLEDDAPTRLGRLQGGQWEIDPVKVPRVIGRKGS 
25 MIKMLKRVLGCDIWGANGRIYVRAREEPKKERELLAVRAIREIERRSHLRGLTDWL 
KANLKRLSRW 

<SEQ ID No.:0383;PRT;Methanopyrus kandleri> 

MGTVETLTEHLRELVGRVAPPGWEDEVREYVEATLEKYCDDVHVDTLGNVIGTIEG 
30 SEYEVMVAAHMDEVGFIVKSIDKNGFIRFAKLGGIDDRILPGSRVIIVNSEGEKVPGV 
VGTKPPHIQEPKDRRKVPKHKDLFIDIGASDREEAEELVSVGDVGVLAGEFVELVGS 
RVNGRGLDDKIGVAVLLALAERLADLDGDHPTFYLVGTVQEEVGLKGAKTSAFEVY 
PDGAWLDTAVAGDVPGVKEAELKLGKGPAITWDASGRGLITHPKVRKLLIDTAEEL 
DIPYQLEVGEGGTTDATAIHLTRGGVPTGWGIPTRYLHSPAEVLDLEDAKHALELV 
35 VEWQRFPDYVPR 

<SEQ ID No.:0384;PRT;Methanopyrus kandleri> 

MARVSLEDAWARLEKGGERFEVLVDPEGARKFREGEDVDVEEILAVEQVFRDARK 
GERASEQAMEELFGTSDPIKVAEIVIKEGEIQLTAEQRRRMQEEVKRKIIHIIARRAVD 
40 PRTGAPHPPERIERAMEEAGVHIDPMKSAEEQVKDVIKQLRPVLPMKFEEVKVAIRI 
PAKYTGQAMGWREFGDIEREEWQYDGAWVAWRLPAGLQDEFFEKLNEITKGDF 
ESKILERESVEGP 

<SEQ ID No.:0385;PRT;Methanopyrus kandleri> 
45 VAVQPAQTAYDRAITVFSPDGRLFQVEYAREAVKRGTTALGIKVEEGWLGVDKRV 
TSKLIEPESIEKVYQI DTH IGAATAGLVADARVLVERARI EAQTYRYTYGEPI DVDVLV 
KAICDLKQVYTQHGGVRPFGTALLIAGVDTKGCRLFETDPSGALTEHKATAIGEGRQ 
EALDVFEEEYREDMTLQEAIELAVRALYEASREETTADNLEIAWDKQGFRKLERKKI 
EEMFERWGSEEDEGE 

50 

<SEQ ID No.:0386;PRT;Methanopyrus kandleri> 
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VKHMRVRLSSALRPRWRYVTFKVWSERVEALDFGGMKDLWRALLSVLGPTGTGR 

IGPWLVRSYRDLNAGILRVRRGQEEEARAALSLYRRDPKLGRVFIEVLGTSGTIKGA 

ERYLSRIPKWDRERVGNREFVLYENGEVDWEDGRIVAFASFECPLPEENRG 

<SEQ ID No.:0387;PRT;Methanopyrus kandleri> 

LRVSENFALRVHVDEVDPLRMALAAERLDYEIAVLCLELEAERLNIDDLRWLIEEIRDI 
REHVESVLVLPGCKLEAESAGALRRAIRRTRPLVYLLAVGGGDPKINRAAVSDTRVD 
LLSHPERGNPHAGLGKYEIELAREKWTWEIDLSRLFRREGERLAWQVSRIRDLLRL 
RRRKRFPTTVALGARDPLELIRPKQVEDLLKLMGFEDSEVKEMCVEAPREILRWNA 

ACKHVFTVPGWSLG 

<SEQ ID No.:0388;PRT;Methanopyrus kandleri> 

LTLPVNSISARVIAHATEDEKKVLEALANVLGGVLEEGDVEPETFYAEGHHGNPITIF 
QVKIDRPKYIERVLEHWRENIPEEERRRVWSDIERRVDDKGNLYLRFDKQSAYKGE 
LRISDADDVIRVKVNLESYPASREGGIKTLERLGIFSND 

<SEQ ID No.:0389;PRT;Methanopyrus kandleri> 

VDAVSMYKYQREAWKRPKDSYVGELLKERLPKWRKGPSVQRIKRPTRIERARRLG 
YRAKPGYWVRVRVPKGGRRKSRPKKGRRPKRMGKNKFSPGKSKQWIAEERAQR 
KYPNLEVLNSYWVGEDGQYKYYEVIMVDPYHPQIKSDHRINWICQKSQKGRVFRG 
KTGAGKKARGLRKRGKGAEKVRPSLRAHRRRGK 

<SEQ ID No.:0390;PRT;Methanopyrus kandleri> 

LRTEELKLKLKELVESIEDEGLRELVMKVLEEGFAHEEVPDPEPVEEAPASRRQHHS 
YPGGLLEHTVATTKLALAMAEVFEEIYGLEVDRDLVIAAAILHDLGKATSYERREERY 
KISDFGRRLDHLTLIAAELYARGAPVELIHAVAAHHGRGSPVPPNTPEALIVHLADRS 
DAEFATEVIKAARNWRARLRELDVEPTDELVEEVLRRVGPSEIFLTRVREGRDAVR 

QLVAETLEEIEEGSSP 

<SEQ ID No.:0391;PRT;Methanopyrus kandleri> 

LPDRVRIFDTTLRDGEQTPGVSLTVEEKVEIARKLDEFGVDTIEAGFPVASEGEFEAV 

RAIAGEELDAEICGLARCVKGDIDAAIDADVDCVHVFIATSDIHLRYKLEMSREEALE 

RAIEGVEYASDHGVTVEFSAEDATRTDRDYLLEVYKATVEAGADRVNVPDTVGVMT 

PPEMYRLTAEWDAVDVPVSVHCHNDFGMAVANSLAAVEAGAEQVHVTVNGIGER 

AGNASLEQWMALKALYDIELDVRTEMLVELSRLVERLTGWVPPNTPIVGENAFAH 

ESGIHSHGVIKKAETYEPIRPEDVGHRRRIVLGKHAGRHAIKKKLEEMGIEVTEEQLD 

EIVRRVKELGDKGKRVTEDDLEAIARDWGEVPESEAAVKLEEIAVMTGNKFTPTAS 

VRVYLDGEEHEAASTGVGSVDAAIRALREAIEELGMDVELKEYRLEAITGGTDALAE 

VTVRLEDEDGNVTTARGAAEDIVMASVKAFVRGVNRLARRRRD 

<SEQ ID No.:0392;PRT;Methanopyrus kandleri> 

LKIRPEDLTDFVSEALHAVGVPRKDARTAAEVIVEGDLRGFHSHGVLRLPGYIEGIKR 

GAIRPEMRIEEISRKSSWLYDADHSLGHWGYRATLEAVELARKHGLGMVAVRNA 

SHYGIAGYYTTLVAERGFIGFTTCGTEPAVAPYGGSQPVLGTNPVSIAFPRRDGPPI 

WDMATSWARGKILQALRENREIPQDWAVGPDGEPTTDPEEALEGALLPFGGHKG 

YALCLALEVLAGPWGAAAGKDVQGTTDPTVPCNKGDVFVALDLSTLVDEHEYYER 

LERLISQVKSAGDDVLLPGEPEFRRRERALREGIELPEGSVRAVREVAEELGLEDPT 

R 

<SEQ ID No.:0393;PRT;Methanopyrus kand!eri> 

MGMKRIEALRWADVAERYDAWTVHLGFPARELYRVNDRRLNFYMLGAMGQSCS 
VGLGLALCTDREVLAIEGDGGLMMNMGVLPTIAQERPRNYTLVLIDNSTYATTGDQP 
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TPSDRIDWEKVAEAHGLTYFEASEPESAEVALEDALATEGPRMVRLEVEPGNADVP 
LIDLDPEEI KVRFVRALREG 

<SEQ ID No.:0394;PRT;Methanopyrus kandleri> 
5 VKAFEKSVKIPKVDGATVMLDKGLTPEFVESFLKVAGEYVTAVKLGWGTARLIDKEI 
VARKVEMYVDAGLDVFPGGTLAEIAIAQGNFEGYLNELDELGFNAIEISDGMIPMSIE 
KKCELIERACEQGFTVYAEEGKKRDEEYSVLSPSDIVGRMNKCVEAGAEYVIVEAR 
ESGKHGPMGAEKRERVRVLSEIVKGVGIQRVMFEAPEKEQQFELIVKFGPEVNIAN 
VPPEEVIPLATLRAGLRAETMGRVALDGE 

10 

<SEQ ID No.:0395;PRT;Methanopyrus kandleri> 

LNVDDAIVEALEEAGITFACWLPCSLLDGIIRRLEEHPEIRTVRVSREEEGVGICAGAA 

LAGEKPALIMQNSGLGNSVNALCSLTLTYRLPLLMLMSHRGYLFEDIPAQVGMGKA 

APKILENLNLHAFTIERPEELDVIPGAWKLAETAGEPVGVFLSPRLWRQTGR 

15 

<SEQ ID No.:0396;PRT;Methanopyrus kandleri> 

MGDRPRRLGSRLLYAGCVLLTETVDAIMDKLKSNCDIVRVQVEDVSFHLRVHTNDA 
GVSRELRLRNIREPKASKYLVGKFLNDEEIAFDVGANIGYYAILTALASERSRWAIEP 
VRENLELLRENIALNNLEDRVKAFEYAVSDKCGRIRMILENRSNWHRIVNAEDGDYI 
20 EVESITLDELSEKLGERPTYVRMDVEGAELEVIRGMVELLESDDPPKLFIEHHIHLLG 
LDATLDLIETLLDYGLEIAAAFGYPHASLHDREGGYRPLVGEWRWRGLDVELYEPS 
FEELHDVIVEKSWDCFHVFYRPV 

<SEQ ID No.:0397;PRT;Methanopyrus kandleri> 
25 MAAKGELVGSKVLVRNDRDANRLYSSMYGKPSRRGLQLWPEEALFLCEIGRLEVR 
SGNVRISPEELMDRFVEEDPRFPVRYAVYADLRRRGWKPKPGRKFGTEFRAFRGE 
DERIAVKVLQEELDEFTAQDILEWLKLVEGTEFELWAIVDNDYDLNYYVFSELVL 

<SEQ ID No.:0398;PRT;Methanopyrus kandleri> 
30 VTVGRRLDAFLRDVGLAESRREAKRLVESGRVRVNGKLVRKPWWLVSPGDEIEVD 
GVTVRVEDNGGERRVSRIEGARSE 

<SEQ ID No.:0399;PRT;Methanopyrus kandleri> 

MISRWLTTYVYPTEDEEKVRKAVGNLFDLEMFEEREEEMGDLRRLEFVCEGPQAR 
35 LSLGRIYELLREQEILDAARRVLREGVTAEGSILFHLNKQAAFAGSVSFAEGGESPLG 
PIWEVFPERPEDVEKVIDWLAPETIDGKPIYEVKKPRLREEELE 

<SEQ ID No.:0400;PRT;Methanopyrus kandleri> 

MLICWGMPGAGKGEFVKVAREEGIPVWMGDAVRREAERRGMDVGEMAKRLRE 
40 ERGMDAVARLVEEDVERELRRAGVWIDGIRNPEELEYFRDRFGERSVIWAIHASP 
QTRFERLRIRGREDDPDTKREFEERDERELGFGIGDVISRADVMIVNERVSLPEFRE 
KCRMVIRAILRGDPDDLPGGFDHLRVPD 

<SEQ ID No.:0401;PRT;Methanopyrus kandleri> 

45 LGEPAAVPRAAELRLVKCPPPRHFPEMVKLSRALFRLLVEEHGTDGALEKLADPRW 
FQSLACLLGYERNTSGSTTWTAALREALDPEEHGIAVAGGKGRLALETPKRVRELA 
DRMNLDPRQLVTASRLTARSDSVCLQDGHDLYHHVIVFDENGRWWIQQGMDVDR 
KTARRYHWLDSEVSEFVEGHPWADETRKVLSLQGDRADKCREAVLDLVGDGPDR 
VLREWRAVRNSISGPLDEYLGREGGVEVPDGWVPRRLDRDALRRLYEVNPTDFKE 

50 FLTVRGVGPSLVRALALIAEWYGEGPDRRDPAEYTAAFGCKSGDPYPVHRELMRL 
AAELLERIRSPRLRRFLGRVTES 
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<SEQ ID No.:0402;PRT;Methanopyrus kandleri> 

MELLLTLAPDVRPEETERMARKIQDKLKLPAEPDPLKPVRRLRIEGVEDPDGIVSKLR 
EEFPEVSRWIVKRRGRSHDLDRIAAQAAKLARGEILPHHTFAVDARRLDKDLPYTS 
RDLAIKVGEAVRRVTGASVDLDSPDRYVDVHVSRHGHLIGITPATLREPHRSWLPS 
5 GAFKHVHVCCERPETEYEIADLIRITAALGLGSLILVEPNRDAVRGAEEKVGASSLIDL 
RIEEDLKEALAEFDNAA/GLHPTAPNAESELLRAVEGANQICLLTGSETKGLSREAKEL 
ADVLVHLGPTTAEPMRTANAVAYAVGVLAARTVSLGSATAPTLHR 

<SEQ ID No.:0403;PRT;Methanopyrus kandleri> 
1 0 VSGLVLERIFEEAEGEGRGALIGYLTCGHPGLEETVSLARALRDGGVDILELGVPFS 
EPIADGPTIQKAVDEALRAGTTPWDCLEVAEEVSEFVPWLLCYYNTLHANGFERYL 
SAAAEAGVSGIIVADMPVEESDEVHSVARDLEIDVIYLVAPSTTDERLKKIGERASGF 
VYVISRYGVTGARRDLSEDTLELVRWVRDHVDVPVAVGFGISERWHVEEVIAAGAD 
GAIVGSAFIKEIHRSEDIAEAEERVRELAKELVEGARDGYRRRSSSE 

15 

<SEQ ID No.:0404;PRT;Methanopyrus kandleri> 

LTLIAQIAASFGALLLGAWLFTNTVEWISYRFKLPSGFTGSFIAAVATALPETLVPIVAII 
AGYREGVAVGAILGAPLMLSTVAMGIGGLSVLAAYLMGRRRRPVIKTSHFSLDARHF 
LVAYSLVLAVSLTDFKPAHFAVAAVLFLLYLVYVRRLLRTGDWEQPSIELEMAHPVL 
20 AGLLAAVFLVGSVALLVAGAHGFADAVERLAERLGADPFTVSCLLAPIATELPEKLNS 
VIWYLKGRDDU^LGNVTGAMVFQATFPVAVGLLFTSWRLGSREU^TVTVPLAAMVL 
LYLYSRRNGLDWKVMSAVAVLYPVPFVLT 

<SEQ ID No.:0405;PRT;Methanopyrus kandleri> 
25 VSGTIKLSRCGLRAPTCEPVRRSYFERLRRYRDYQVRELYESGVRIKVLARVFDLSE 
GEIKEILLSPPRCARCGKPLRTNVPLCSECERVLEGDDRSRTDGR 

<SEQ ID No.:0406;PRT;Methanopyrus kandleri> 

MIGAVLMGGKGRRLGGDKPWLTVNGRPIVEWATEMLRRIGCEEVYAVSPRRDGR 
30 WDGPWLRDSKGSGPMAGVRAVFREFPNEIVCVTSCDWFDPRIFREVAEPPCHTR 
GTLFPFLVRAEDAPEHRTVREFLKNIGSTELEVPATDLDELEDLPRYRALLSRITG 

<SEQ ID No.:0407;PRT;Methanopyrus kandleri> 

WSDVIWGIDIVRSEPPEYAVAILEDGEEVLKKRLSKRELFDLILSLKPDWAVDDVY 
35 ELLDGASEFLELVKSHPELKLVQVTGKPGDQRSLQRLAREHGLPTPDPRNPEEEAL 
TCARLAELGVGVEAFVLEDETRVRIGRLRRPGQGGYSQSRYARNLHAAVKRATREL 
QRLLEAEGMEYDLRVRKAEGGYASAEFTVYERYDRVKPWNKVDAREIKIDVEPVL 
RDRITFRDTSHRRELLTIGVDPGTTTALAVLNADGEWHLESSRELSFSELTERIESL 
GRPAWATDVTPVPQAVRRLARSLGARLYVPDRRLSVDEKRELVKGHLARRDQNIR 
40 PRDTHQRDALAAAVKAYHAIVKPALRKVERKASEEIKRRDVLRAASYVIKGLPWDA 
LRIVEEERQVERERREEREKIHRYRERIASLKKELRAYEKKVKKYEHEIEHLERLVER 
LKRENEELKEKLDRMRDRMEELVEEKIGRKLEAKEREIERLRRELIREKSRRERLER 
ELRRAERLNAILRSGKGIPWEVEKASHEALAGLETPPVFVLYVEDPSGMSESNVRE 
LSDLSPEAVIVPEDASIPEHALEEFRRLDLPLLREGEDVTVKRAGTLALVESDELRRA. 
45 VRRTRKRWEEREREREKERILRCIEEYQRRRRGKFIR 

<SEQ ID No.:0408;PRT;Methanopyrus kandleri> 

VNPAPSELRFGAYAIDCVITAVMSLLICLALARPVTPVRFLSTWSLISWIYWTMFEGT 
YGESPG KRVFG LKWN EEG EAVSLPEAAI RNVSKALPWCYVDGALI LLTESRQRAF 
50 DLLAGTFWTSG 

<SEQ ID No.:0409;PRT;Methanopyrus kandleri> 



713 



WO 03/076575 PCT/US03/06664 



LIAVLVDDGFEELELGAWSVLSRGGLDWDLVGVEERAEGMGGMEVGVDSTVWDV 
EGDDYEGNAA/LGGSAPTTLIGYRHCLDLVRSVESDGGMWGLSSGALVLAEAGVLR 
GRKATTYPGFEAELKVNGAEPVPKGWRDGNWTSRGPAFAIDACLEWRELCGD 
HMANSVARQLILK 

5 

<SEQ ID No.:0410;PRT;Methanopyrus kandleri> 

LLWSLGCPKIPPKISSAIYACYRYDDRALVLSTEAGCKLLEYADPEKEYVDETRTYE 

KYLEDPDAAGILLAFVTNDTELQIAVTLKEVSEPDDARAVCTEEFEDRLEDCGFLTAP 

VTGRRWKHDPKRWVKAVEDVLGASR 

10 

<SEQ ID No.:0411;PRT;Methanopyrus kandleri> 

MTFCLEEREYEILMARRPFDDCARYIESKFGNIVKLQPGEEILPGLRAIGYGKIPVAY 
GDEW1VLPITKPCHGSFWKIEVSAEELEWFLKKHVSGR 

15 <SEQ ID No.:0412;PRT;Methanopyrus kandleri> 

MGKRI RPQRLGRGGPTYRAPSHRYRGRI EH RPYDEQEKKGKWGKWELLH DPAR 
NAPVARVRFEDGEERLILVPEGTKVGDIIECGVSAEIKPGNTLPLAEIPEGVPIFNIEG 
QPGDGGKFARAPGCYATIIAHDVGRTYVQLPSGKVRTFDPRCRATIGVMSGGGKR 
EKPFVKAGKKYYHMRSKGGKWPKVRGVAMNAVDHPFGGGNHQSPGKPTTIARGD 

20 PPGRKVGHIAARKTGRGGRR 

<SEQ ID No.:0413;PRT;Methanopyrus kandleri> 

VAKRYGPKIEDPHDVLLYPVATEKAMRLMEAENKLTFIVRRDANKPLIKKAVEELFDV 
EVEKVNTLITPTGEKKAYVKLKPEYRAEDVAVDLGIL 

25 

<SEQ ID No.:0414;PRT;Methanopyrus kandleri> 

VEAPVFNLEGEEVDTVELPSFFEEPVRKDLIRRAVLAAQANRRQPYGTDPRAGFRT 
SAESWGAGHGVAMVPRVKGRRHPAAGRAARVAQAVGGQKAHAPTPEKDWTQRV 
NRKERRAALRSALAATAKPEFVKERGHVIDDVPHLPNAAA/DELKSLNKAREVREFFK 
30 SVGLWADVE RAKSN RRI RAG KG KRRGRRYVKPKSVLI WDEDEG I KLGARN H PGV 
DWEAMHLGVEHLAPGAHPGRLTVFTPGALEVLEERLGE 

<SEQ ID No.:0415;PRT;Methanopyrus kandleri> 

MGRGGRRNPGRPRRGSLAFSPRKRASRPVPRIRSWPDEERVRVQGFAGYKAGM 
35 THAIMIDDWPNSPTEGEEISVPVTILDAPPMYVAAIRAYAPTPDGYRCVTEAWAEIPE 
ELEMDRVFTVPKDGEAGDLDKIEELVDEGIVEEIRVIVATQPKKAGVPKKKPDVMEY 
RIGGKDVRERFEYAVEILSEEIRAKDVFDEGEIVDVSAITKGKGFQGWKRWGVTIQ 
DRKTQRKQKGRHIGSIGPITPSRVRWTVPMAGQVGYHQRTEHNKRILKIGEDGEEV 
TPRGGFVNYGWRGDYIMIHGTVPGPKKRLIRVRPAVRPPKNAPEGAPEILYISRTS 
40 QQGVRPKASEDEIVEQLGGPASA 

<SEQ ID No.:0416;PRT;Methanopyrus kandleri> 

VDVRSAERLLEDLKEFAERVNKAFSRINPQIMERRTPRGWLREMVREYFENLGAEV 
LREACEIAKEDIRSYRELDELLQEIERSTDREEDVLYVRRALLRYMFCRTYTLQRLLV 
45 RLYWSLSAGTADVAELVGMLRRMDLFAEEAQLIYPVTPDVEDLREAVKDAIQVIGEE 
VGAGTEEEDDRLEPEPKLEVCWRGKLPAFVDPDTGAEVPPSKEGDLLMVGETAA 
RILSERGRRWGGPFAEHVRRWRG 

<SEQ ID No.:0417;PRT;Methanopyrus kandleri> 
50 LAKIPKKIRTYCPYCRKHTIHEVERAKKNPARKMSWGQRQFERVLKGYGGFPRPKP 
SGEKPTKKVDLRYRCTECGKAHTRKGWRAGTLEITEE 
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<SEQ ID No.:0418;PRT;Methanopyrus kandleri> 

LDEKRFLKRFTESDLVPQPRSRFLRVECVDCGNEQIIFGNASTEVKCHICGRTLAKP 
TGGKAKILTKIKEVLE 

<SEQ ID No.:0419;PRT;Methanopyrus kandleri> 

MPRKLRDLPEEGEIVMATVERVEDHGAFVTLDEYPGVDGYIHISEVASGWVKNIRD 

YVKEGQKWAKVIRVNPKRKYANLSLRKVTDHQRKEKLKEWKREQRAEKLLEMAA 

EELGKDLDEAYEEAGYKLIEEYGSLYDALERAAAEEGPEPLLKAGVPEEWAEKLAEL 

AIENIEPGRVKIEAYVDLTCPAPNGVEIIREALEKIEEFQQGDVKMEVQYVGAPRYRIT 

VDAPDYRTAEKMVRKAAQAAIDHVEEHGGEGEFHREIEEG 

<SEQ ID No.:0420;PRT;Methanopyrus kandleri> 

VPKRLRRCKECGEYTLQRDKCPHCGGDLEVPHPHRFSPEDPYGKYRRKLKKRVW 
AEKFGPPSGEGD 

<SEQ ID No.:0421;PRT;Methanopyrus kandleri> 

LDLLKLARGNTVIKFDFEPEVEEPVLVEGLPGIGHVGKLAAEAMIEDLGAEKFAELYS 

PYFPPHVSVNEDGIVEVMRNEFYVYESEGDEPDIIFLIGEAQAQGELGQHEVTIRILQ 

TVKEFGTEMIFTLGGLGTGTVPTEPKWGAATHKELIDLLKEHGIEVRSGDKGGNIV 

GASGLLLGFGKMMGMKGVCLMGVTPGHVIDPRAAMAWEKLSTILGVEVEADSLKK 

RAERFEREFVAQLEEMPSALEEAQQEAEEGKPEEDLRYIG 

<SEQ ID No.:0422;PRT;Methanopyrus kandleri> 

LVLRATLTPLHALIFGLTLFTAFIRPPLAPIIYEKRERYDPWNSIVLAALMIYGLAPLVGL 

ENSCLAFLVAKGVDGAGGLAQFIPGSINPWSLKGFRIREVEEGISPIGTFFEFLAAL 

GLGWLITGSTQGALVMGIAVTAADILSNVTGVEDHHKGDDLLMMLSAAWVIQTFGV 

SGLMRLLGLMPGW 

<SEQ ID No.:0423;PRT;Methanopyrus kandleri> 

VDLRYLTSAISVSLFVYSGIDTEPLQYVTAQWVESVLHLMGLTVPKAGYTFQVGTVS 
AM I VKGCWWPAI SLFVGLl VATPG PSVLRKIAALAASVALLTAG NVLRLASMFYM ME 
VWGVGFRLAHDVIGQLVGLA1VILAAWVAFYIVPETEDKLREIIPWPGE 

<SEQ ID No.:0424;PRT;Methanopyrus kandleri> 

VGEQYDSDLHLHSQYSGGTSPRMVIRE1ARGAAKKGLDLVGTGDILHPKWRRHVR 

RELVEDEYGLLKEPKTGVLFVPTVEVEDERRVHHLIILPSLDHAEELHGELSRYSDDI 

DAEGRPHLRMTGAELADLLKDHDCLFGPAHAFVPWTSVFKEYDSLRECYGSAMDR 

VDFVELGLSADSDYADRISELHEYTFLTCSDAHSPYPHRLGREFVRFELEEPSYDVL 

KAAIRRKPGGRWLNVGLIPELGKYNRTACARCKRQFELEEAERLNWRCPECGGTI 

KKGVRDRVLELADLEKPKHPNHRPPYLRIIPLAEIIAKALGLSTITAKKVRAVWNSLVR 

RFGSEIDVLIETPIEEIAEVDERVAELLKSFREGTVNIRPGGGGEYGKIITEEESEREE 

PRSRKPVQRTLDELIGRG 

<SEQ ID No.:0425;PRT;Methanopyrus kandleri> 

vtrlffrrrsvesfaerievkvgveeelflidrdgsltraaddvivkaaellesdsnl 
ledcwrwlgldpepnpaqieyltqplppdevieaceigreukkaaeelglqvml.es 
mhpfesdplpingthinvmvklkdqpymtpkqilwynwlwhnlpiiiaatantpycc 
ggknlaascrllksrvlkpnyyaaikrlekrpyltktqyygrlryrlrlrkdtefee 
rwahpdgrrlvditprgpasnvtgdendsptrnrvevrvidnqksmkylhdwm 
livglslealyiyevegklppndpnhfdnrreaiekginatfvingreidaedallkiis 

RVDKFLEHLGLRFVSPLKNGKVELQERPKLNVEYVHKDVIKYIGNYAEVILGSNKTVE 
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IKGKRYTIPKGTKVIGKLVPMASYKYRVDNKGFVKDIIKGWTLGIKRNGVEIPLDESD 
RIVNVMSELEYLMRSMRGLL 

<SEQ ID No.:0426;PRT;Methanopyrus kandleri> 

MIIDVHNHLGEDIDSTVQTPQMLLARMEAAGVDIAWFPFNDVDPGVCFSKANDRIA 

KACEEYDEFVGFCRVDPNYEERAVEEVERCIEELGLKGVKLHPRSQSFYPDDPEAV 

KWEKAADLGVPVILHTARGEPFSDPVRVGKLAEEVPDVQLIMAHMGKELGYDAAIE 

VAENYENWLEVSLVKDPKVIEKTAERVGDDRIIFGSDSPYGSPSVQLEIVKEADVNH 

DKILEENAANILGLR 

<SEQ ID No.:0427;PRT;Methanopyrus kandleri> 

VLITAPHAQGPGADVFTGEIAWKVAQATGAYALVATVSRRAKLEDGNPADYNREW 
ARNTPFRRRIDELIKRYGVRFIIDVHGMESDPVRPDVDLGTLGGRSAKGKLVSKIVK 
RLEEAGFDVGFEQEFQGGDILEYHCDGERVQGVQLELSEELRELGEYRAIQAVLW 

VNTVLEEV 

<SEQ ID No.:0428;PRT;Methanopyrus kandleri> 

MVAWLVGHGSRLPYSRQWEKIAEYVEEMGDFETVEVGFMELCEPTVQEAVKKA 
AESGVDKIWVPVFLAHGVHTKRDIPKMLGLEPEWDDDEDDHDHHHHHHRDYTPV 
DVDAEIVYAEPLGADPRIAEIVIDRIKEALGEE 

<SEQ ID No.:0429;PRT;Methanopyrus kandleri> 

LIIATLTGRTIEDMVELAIEAVEQGADALEVRLDYLENLDMSTALRAVRECTRYERW 
ATLRREEEGGLYKGDEDRRLEILERVSSEADYVDLELDVAEEEIISPSCETIVSYHNF 
ENTPPKEELIGIRDRCAELGDVAKWTMARGHEDALRILEWRTAEAPTIGFAMGEE 
AKYTRWSVLIGGFATYAAVRKKAAPGQLTVEETRKLLELLG 

<SEQ ID No.:0430;PRT;Methanopyrus kandleri> 

VEREITPIVLREGYEFINDCSESDVIWGAGPAGLTCAYELAKSDVDVTIVERKLYVG 
GGMTGGGMLFPAGVIMEETAEVLEEVGVELRPAEAGLLAFNPVEAAIKLANAALEA 
GARI LVG I EVEDVI ERRGRVCGWVNWTAVKAAN MHVDPLALEAEYTVDATGHEAA 
VCKLAGIEVKGEGPMWAERGEELWKHTQEVKPGLFVAGMAASAVKGAYRMGPIF 
GGMLESGKKAAEEILERLTE 

<SEQ ID No.:0431;PRT;Methanopyrus kandleri> 

MTIAEFVAVGVLTLAIIVAIALIVRSREVPEGEGLSMLRDKISLTTRSDVITKKVDELIEC 
RVEELIDSWGLATTEDVEKVEKRVDALDRKLNELEQRFNEFRNDIRRKIERLESRLR 
ELSSE 

<SEQ ID No.:0432;PRT;Methanopyrus kandleri> 

MWSVLIGSTAAVIIVLIALKTYSKKLRIRELELKVEREKVELVRADLERRKLLDLLFYL 
PEDTRLMKRVGEIRSLLTRLAEKYMDVETRLTWELETELKRLEKILKDLERVEGDVR 

GGENE 

<SEQ ID No.:0433;PRT;Methanopyrus kandleri> 

VRILITNDDGIASPGLRAAVRACRSVGEVTWAPATQQSGVGRSISLLEPVRVEEIEV 
EGVDALAISGTPADAVLIGAFSIMDEPPDLWSGINLGENVSADVTTSGTVGAALEAY 
G NG I PAI AISQEVRD ARARVD NN AKN VDFTLAI RVLKALLEAI RGANWEGVLNVN VP 
DPDRWNGEIKWPLAFTMYRPRIEKRYDPRGRRYYWIDGEIIQDPPEGTDLYELQR 
GSIVITPLTTDVTGDLDAAENVIKELRRALRG 

<SEQ ID No.:0434;PRT;Methanopyrus kandleri> 
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MQFWKVHGARNDFVLVDETEEEWPESDKPDFARWACDRRSGVGADGWFIRSD 
PPSVEMRIFNRDGSEAEFCGNAARCWKYVTEVRGENVKILRTLSGAHRVEVQGG 
WIAVEVPEAEIKKWELGYEVDAGVPHFVRLTERDPIHDFGGLTDEAKTIFSEYEPKG 
GVNVTYAAPSVDELRVRTFERGVGWTPACGSGWAASLVYSEIFGPFEEVSVRTA 
5 GGCLRVSLSDGPLLIGRAEIVYKGELRGDWRENTDHQRRRHSLSRSPSGRPRLQE 
CR 

<SEQ ID No.:0435;PRT;Methanopyrus kandleri> 

VRPLSELDPEELIRYISESPKRTIAKFYVKTDDPEGLAERLEERLEDAKVFTGVDHVIV 
1 0 IGEHDDWEVLESEDSVEYYHKELDHRNRAVPLADYSEFEDVRIEPGAIIREKVKLGK 
GVWMMGAVINIGAKIGDGTMVDMNAWGSRAEVGKNVHIGAGAVIAGVLEPPSAK 
PWIEDDWIGANAVILEGVRVGKGAWAAGAWTEDVPPSKWAGVPARWKDVD 
KKTEAKTQIVDALRCL 

15 <SEQ ID No.:0436;PRT;Methanopyrus kandleri> 

LRRLVLINNKDSFVYNLYHLFASYDLDLKWSNKVPLSRLERLRPDGLWSPGPGHP 
ERDAGVSVPAIRRFAGEIPILGVCLGHQCIGVAYGAQIRRAKRIVHGKTSPIEHDGSG 
ILSGLESPFQGMRYHSLVIEESSLPEELLPCAWSGDDGELMAVRHADYDVYGVQFH 
PESFMTEGGDRIARNFLELLG 

20 

<SEQ ID No.:0437;PRT;Methanopyrus kandleri> 

VRLTVRELDIDRSPDEVYAALRTLSSHTFLFESAEIGASGRYSFVGFSPALRIECVDG 

RVRVDVGDPEYADLWEGRKETDEDHFQLMRRVFSRIPKVEGSGFVGGLVGYISY 

DWEDWLDVKSTTVADPEWPSFELCLYDSWRFDHYEDRVELISVHPDDYEVEWT 

25 AEAIEECVREVSGQTAPKVHRTGELKRDLEKEEFEGIVERAKEYIISGDIFQWLSRR 
VEVRAVADPLEVYRRLRDINPSPYMYCLEFGERRIIGSSPETLVRLEGDRIITKPIAGT 
RPRGSTPEEDEELAREMLEDEKELAEHAMLVDLARNDVGKVSRPGTVEVTRLMEIE 
KYSHVQHIVSEWGERKEGVTPWDVLRATFPAGTVSGAPKVRAMEIIDELEVYKRG 
PYAGGVGYVSWTGDMDFAISIRTIFSTGRRWFTQAGAGIVYDSVPENEWFETENK 

30 MKAMVGAILEETSSDK 

<SEQ ID No.:0438;PRT;Methanopyrus kandleri> 

LPFPMERFMLSITLWNTMTILITTFGGLIALTLDRLVTRYAPDVLRRSMNNPPYAPILV 
KLARKLGFDVRRYKEADVILTLKLGPLLIPAINGFAAGAFGMWVLQNFGPVFLLGAAL 
35 LPHGVIEFPTLIIAGAMGVHLADYLIYRVRLHERWPHGNLEVPSWVIRNTAACIAGLT 
VAAYLEVHITPIVAGCVMKCA 

<SEQ ID No.:0439;PRT;Methanopyrus kandleri> 

MPFDRDKLEELRSLAQRDFDRAWKEGAKLVREPGLRDRYPRLKVETGEPHPLFETI 
40 QQLREAYLRAGFREWNPVIIPEEEVYKQFGPEAAAVLDRCFYLAGLPRPDVGLGA 
DKVEKLAEVLGREPSEDEVERLRETLHAYKKGEIDGDELTHEIAEALDTDDGTAVRIL 
DEVFPELKRLKPEPLEPPLTLRSHMTAGWFITLSEILKREDPPLKLFSIDRCFRREQR 
EDESHLMTYHSASCVWSDDVTVDTGKAVAEAILRQFGFEDFEFVPDEKMSKYYVP 
GTQTEVYAYHPDLEDSIEDEELGPGWVEIATFGLYSPVALAEYGIDYPVMNLGIGVE 
45 RLCMVLHGIDDVRSLAYVEYEPWEPSDLELARMIDYERKPATSFGERLVREWRGL 
HEHADEEGPVEVELFRGEFGDREVWHAVEEEKGEPLAGPAAFNRVYVLDGNLYA 
VPPEGDFGREIREEGWSGVSFEEGLAARLAYEVEELLATGGGETTVSVRKVSRPS 
QVNLSLPRKLLRYVTKKGGEIEIKGPVFVTLRAEVR 

50 <SEQ ID No.:0440;PRT;Methanopyrus kandleri> 

VRPLPLIVACAVALASPALAWERTEVSVDTYVLNYEGDAPNHLMLDVDIADENGNVF 
VGWLLDGLESKSEPRVWEGLMDRVTVILNAIYDDGKLRLEMRKTFTVHFDYDGND 
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GVHVWKGDDAPIIRTEDGRWLVWERCQRRRIRSSEDNGRRCERSEMEGR7WR 
R 

<SEQ ID No.:0441;PRT;Methanopyrus kandleri> 

VHWIAEGWARIRVKVAASNSGKVLRVLDISWHYDKEERREERQERGVPVGAVASL 
TGWLAWMLRSSRSRY 

<SEQ ID No.:0442;PRT;Methanopyais kandleri> 

VDAAILTVSVLSLCVDLNKQADRLETHLPPFRLSSPYPTPFRYVLARPESIEVHPPMD 

PEGELRIEVLPSGSKVLFDSREYGARTWEFRGPYLMVTRLPWGLPRDLPRAAVFF 

SDGRRNYALISYRDVATGRAYVALCEIALNLHELVRVPVPISLDLGERLSEFTLYDNG 

TFSAKFEAGGGELWRGSLRPPGLSVEWDGEGELIGEKRPILVPGTSWALLNKCPVI 

VFGQGTNDLLWPDREYLVWRTLTSYRSELEDWEEIVKRSKRSIDLGPALLCAYSTL 

AGLTVDTLSQVRPPRLWSGPWAWLGAWETWGIPVLEWGVLLPIVTRTGELIGTV 

APWDRSGWTGIYWLTVEWYEAWLRRV1MRTCGLSWWETGMLWGALDALFNSL 

KERSLNPHDLMRRLTFHVAASLSPVLEVALYAENAEDTGGDVITYYSSILAAMVRWP 

EQSLPLQRLL 

<SEQ ID No.:0443;PRT;Methanopyrus kandleri> 

VEDLHHRGTSVSEIENLRETIENIREELDALDEARDEAQVILRDLHKLSSEAVYEVHR 
GNLEEARDKLDEAAELVSELHDLLGDFPELLRTGFAENHLQEYAEAEILYSIVKDRR 
APSPEEINVSPRAYLLGLLDAVGELRRIWDALREGDLDRAEEFLNVMEEIYSLTMTF 
DYPRAWPNLKRKQDVARSLLERTRSEVTIAGKTEELKKTLERE 

<SEQ ID No.:0444;PRT;Methanopyrus kandleri> 

LSSLSRQELTARVFVEWEETRRSLRECVKKVLLNEGVRDHRVWGTIHAYCFELMKR 

LRTVDAFLEATIRNAKLFDLDPWVRNALRVGTFEMKFNDVKPAIATNEAVKIWECV 

GEGPARFVNAVLYDVERLELSDVLNRAKDTVERLAIEYSHPEWFVKHLMDLLGENE 

LTKLMDANNREPERYLRVHAHMVDPDKAILALEDDGVAVEEDPDLPFMLRWDHDV 

PPVRTEPYRRGWVAYQDKASAAAAYALRPEPGDRVLDACAAPGGKSAYLYALTEG 

EIELTCVDVNPRRLREMRRNFRRWGIEARLRRADSSRLYRETDETFDLALVDPPCS 

SSGAYVRAPEAKWTVKWRHVKRYARGQLSILRGVAPLVERTLVYSTCSVTWEDE 

SWRRFLREFDEFEVEEPFGFGSPGFDSWMNERYPWADRVRRFWPHRHRTEGFF 

VARLVRS 

<SEQ ID No.:0445;PRT;Methanopyrus kandleri> 

LYLAEVAG I EELSAVAVLG I GG GG DWGACHTYRW I REGI EPERLVLGGLTWERAW 

DPEPGPRSRDEIVGDVEWIHERIGILRGRARPRRGQEFAESRVRRVLRRMGHRDV 

EIVLVDVSGGVKGTVDGLKALIEHFELDWFGIDVGGDALARGDEPGVESPLADSIM 

TCSLSKLEETVLGVFGWGSDGELTREELRRRFSEIAAEGGYLGAIGLTGRDVKFLKK 

LAEWETEASLIPLRAAVEGELGPLEIRGGYRTVELGPASVCTFYFDPEWARGSILC 

ELVDGTESVEEAHERIRKELGIKTELDWERERAER 

<SEQ ID No.:0446;PRT;Methanopyrus kandleri> 

VLLNEVKVRKIVELALTEDVGRADLTSSIVEGERAEAEIVAKEEGWSGTLPARLTFE 

LLDCEVDVLVEDGERIQPGDIVLKAYGEATALLAAERVALNFLMRLSGIATATRKWE 

RVREVNPDVIVAATRKVHPITGFLEKKAVSDGGGDLHRFGLDDAVLIKDNHLALVGS 

VRDAVRRARERVGFTKVIGVEVESIEDAVEAAKAGADHVLLDNMKPAEIRRAVNEV 

RKVREDVILEASGGITPENAPEYAETGVDVISLGWLTHSAPALDLSMRVRRMT 

<SEQ ID No.:0447;PRT;Methanopyrus kandleri> 



718 



WO 03/076575 PCT/US03/06664 



MSTDYLPIGSHEVIRALHDLEPDWAYLPGFPLNEWRALEESDHPFEWPVASEFD 
AVGIVIGLAQADGYGVAVLKDKGAYVAAQLLAEEGDWPGLLIIGLDADGRGSYTCSV 
ELPDVLRDLKLRVE I PETQDD IYETI LDAAESSRDEH RLACWLTED LLLSSH PPGKP 
EVEPTG EADWDELLRAI DFYDTVAVWGKG VLGDI SRDLPAFTSSLN D DRD ALDRLV 
5 EILESLGLDVRLYCTKHASKFLPGIPPTGVNTGNWEEELLVLVGASYDTFAVDFRSD 
FWSVNPDPDAYAHRVADARFVMTLSDFVRELEYRSRK 

<SEQ ID No.:0448;PRT;Methanopyrus kandleri> 

LRPEEALLALRKVLKEEDRVIVDLGDHTIAAAKVGLDPDGGTGALGGSMSVALGHCL 
1 0 GTDGGRVYCIVGDGGFFMHLHTLATVAQNRDRFENLTWWTDAAWGMTGGQEN 
PAVHTSPADIARSMGFDPAEIAESVEEALEVLKRCRKEGPSLVEMRCRPITFL 

<SEQ ID No.:0449;PRT;Methanopyrus kandleri> 

LEERIRCEICGRVINGRPKWKVEGSELRVCEECAKFGREWKPRPRRETGRVQRE 
1 5 RRPRRRPTGARRRPRGFDPFSEGLEWPDYDERVREARERRGWSQEDLAKKIGE 
KVSVIRRIESGKMEPDVELARKLERVLEIELLERVSEEDTGSVGIGSGELTLGDWEI 

RKK 

<SEQ ID No.:0450;PRT;Methanopyrus kandleri> 
20 MSLVKSAKNDWIWGEDIDEFNKGVLSSVCKETGKVILFGKDYLNKFSIDEKLETSE 
ESLPIKRCDVAIVDEDTEVDGKLLLDVPADEYTINEVLSLVKEQFKEVCDYERGVEAD 
VLLVIDSDRGRLRIYANGDEDEVEDKARELCMKVAERWEERRSAHIDIRTYGFALV 
SVALAI VWTLI LRTSPV 

25 <SEQ ID No.:0451;PRT;Methanopyrus kandleri> 

LHWAVDLGTEVISAAVGRLRSGNLMVKGYSERYILDPTIMERGNVRYVKGVSRIVK 
KTVEEALRDAGVSPSDVEGIGLSMTGDRFTMVEAEASVSPEGKLRIEDIGYTLAHRL 
EFSPENWPISVDIVDLKVDGAEVDPRELGADHPDGLIGSQVTHLQFRAIVSNTSLGLI 
NNLERIARLLNMKLITISVEPLAVAKAIRDYKIENCLLIDSGGGTTDISWRNTLVEVCH 

30 SIKVGGRDFTLAIANDLGLTYEEAENIKKKINSPMADSELSRYDLTRREVLEAIEEVAE 
YVRDAVRSAVKSIIRSLDMNVPERVELYGGGVLLDQAETAVREAILDAYRDYLGIVP 
RVEMLEASKIPHIGKQLAGPMRWAVSVLRDTALCQQCSGRDVKWIDEFRAPEGR 
YYLEVGGRIEDSVKIPRRTGLKEAIISAIKEIILMQPAPVTAELRGRAYAGTVTIKFEGV 
DSTDDVDGVKVNVSGSEVEDTVDTLPKEYKIVQVKEMGPILIPVDELQEVEGGVSET 

35 AGNVTGLKEGLDDSGGNEPR 

<SEQ ID No.:0452;PRT;Methanopyrus kandleri> 

LNLVAEAVRRFKSVDLIRSQILGLKGLLPRKDRAVEVSTGARLVEEAIEVRNAVRSG 
NREALIEELGDLLIEVEAFLTAHDIDLEEIVERQRTKQRELGQMEG 

40 

<SEQ ID No.:0453;PRT;Methanopyrus kandleri> 

MIGKRKVERLLDEFPNEVEYHRSDDHWTCPTELYLVPTPIEIWEILRKLELTPKNRV 
VDLGCGDGRFVISAAYLYGCEGMGVDVREDVLELARAKSETLRVDDKTIFIHSDVR 
DIDLRELNPDWFVYLMPSLLEEISEELVSCGATWSYTFEVPGLGVPEVLRLDDLRR 
45 AYVYRGVSH 

<SEQ ID No.:0454;PRT;Methanopyrus kand!eri> 

LFWIRSDSYEKILTSLSDIERYAGIKILGKPRIMDPEVADTIVRELLGEVRRRYPVAAV 
ARVEGEPAEVIRKISEIHPPAHLIVITPRHGDVYRGIARRFGKLEELRGYHSPKRRIED 
50 DREKEGRETAR 

<SEQ ID No.:0455;PRT;Methanopyrus kandleri> 
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VNIVGVDVSGRHAEEDGHYNRITACVSAEVDGFNVFTVRDVNVFWCTREPPNLRT 

LTEEVSRALNGLDKDDEYMWAEPGEFFGEPEWRVSALLGAPFKYAETVAEREW 

EMAHKLAYGVYRGVKMGLKVAQSPSGGFG 

<SEQ ID No.:0456;PRT;Methanopyrus kandleri> 

LPSRPRAVLVERLEWRQESRIDELKELAESAGYDWGSFRQVRHEDPRYHIGEGKV 
KELAEFVRENDVDKVIFENEIKPVQAFNLAGELGVEVIDRFQLILEIFAQRARTREAKL 
QVKLAQLKYELPRAREMVNLAKKEERPGFRGLGKYEADKYEEMIRRKIAKIERELRR 
IEKDRELKRKHRHRLGFELVTLAGYTCAGKSTLMRALTDETVYVDSKMFSTLDTKTR 
AVDLDGHRVLLTDTVGFVDNLPHWLVESFKSTLEETAQADLVLLWDVSDELPEIKR 
KLRVCHRTLEEIGAEGPIVTALNKADLIGWEEAERRLRELEGYVSHPVWSAKTGEG 
LDDLKAEMRTVLSRYWKNVRIELPMRNETMRWSKLHELGNVLDERWSNDGVEVF 
LEVSEKALGTVRGTVKGFGKVEVLD 

<SEQ ID No.:0457;PRT;Methanopyais kandleri> 

VARDDEIAVLTQSRLERVARSRPRGDLWEFLKRAYEKGVKIDAGHLIILSVLEEANRL 
LDQLSKTVGEKRAKQILKEAGIYTKTGNYVSGELLKEYINRESRVAVHNRVKDLRKM 
GFKIDGKPGPDGGYSLIQVPEWYRKSSRED 

<SEQ ID No.:0458;PRT;Methanopyrus kandleri> 

MRAEMWATKEYPRVKPEDSLEQAVRELTRYSEYTAVWNGSDRLVGLVTSNDIAR 
GLTAGAETVEEVCRSPESISPSDPITKAVEILTDSDLTLVPLEEDMRWGWTLRTW 
ELMSNLYDTPARDLLEKIHENVPGISWDEFIEAATMVFNRELNRDLTPEEFERKISDR 
TFGYVLWLMGGLENLFIYLFRLGEAWARKVAKRRRELRGM 

<SEQ ID No.:0459;PRT;Methanopyrus kandleri> 

MKTLEISIDKWEMVLDRVEDADEDTVLEVLSETPAVRREFVTIDPERCVGCKTCYE 

ECPVDALTEPDSTNPPEVDHDACVRCRLCAKSCPVDAIKWSGEARVTKDSIEVKLE 

EVDVIRRKFVLRKAILRKDRCIACRLCEQICPVEAPNIDKLRIDEDKCIGCKACEHACP 

VDAIVIERTLTPPEFEREIELDQDMCIGCEVCVEVCPVDAVEMEGDVANISYDRCIRC 

GECARNCPTGAIKIKEVREEV 

<SEQ ID No.:0460;PRT;Methanopyrus kandleri> 

VDVIVEVREVWIHELCRACGLCEKECPTGAIEVEDSAKIDEKDCVRCGLCVEVCPF 
DAILLGRATCELPKGSYRIEVLTKRPEVSVRISESKCVGCQACSSSCPVEALFGAKG 
SPPKLDVDRCVGCLECVRICPSRAIEPVGGFRG 

<SEQ ID No.:0461;PRT;Methanopyrus kandleri> 

WVDLHFSFEDRLRNVTINIVEVERPDECAGCGLCAEVCPTGAIEVDERVRLDEDRC 

VACSFCVQACPRDVFRFYEVSFTELKPKRRPVRVPKADIEVRFIGVDLRTCDRCEN 

RPCIEVCPTGVMREIIEEHRIDLDACHGCLECVKVCPYGSVTVELEVPQLKRRSNPR 

LNRELCVECNRCHEVCPTGAADNVPDGDPDPERCLGCYNCVAYCPTEALKRPDH 

RPRPKCTDEVFYIQPDMCIGCRICYDVCPVDAIRIEEITRMPVIMPDLCVRCGLCADA 

CPTSAVDRVPTEEAEREVLRSRISDAFLGILTREMLEAAEEFGSTTRTERDVEEKLS 

ELLERKMSEEMIRRVIEFEVKNVIEELMAEWSGRDSRGP 

<SEQ ID No.:0462;PRT;Methanopyrus kandleri> 

LLQDFLNHILSREGSKRLLDAHTSREIMQRPPRFRDFPDVDLDRCILCGACADACPV 
EGRDGCPPAMEMSEEGPVLHKERCIRCGLCVEVCPTGAIEMGTLHEEVEERVQPP 
KPARIWDSDLCVGCGKCESACPSDAITVEETAEVDEERCVLCEVCLEVCPVAGAIK 
LVPTDTDELVKRWKEYLEASLRG 
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<SEQ ID No.:0463;PRT;Methanopyrus kandleri> 

VKRRRREIQSNVQWDVETGEIEPISHRVPVGPNHPILKEPLRIKLAVRGEEWDCKV 
EMGYCHRGIEKIMEGMPWQKAAFLAERVCGICSHAHNMCFIGGVEKLAEGDPAPR 
GLFLRVLVQELDRIQSHLIANAAYFYSIEHETMFVWNMNTRERVLDCIEEITGNRILT 
5 GWNWGGVRMDVTEDQLNNVLETLDAIRDDVITYRRIAKNDPFIKLRSRGVGVITKD 
HIRKYRWGPQARASGVPESDMRLQEPVYPELGFKPVYRKEGDNLARILVRYDECL 
QSIELIERIVDELPEGRHRRELEVNAGHVDNRVEAPRGELVYDMELAPGGWKRVTI 
RTPSVPN1RVLEAIAPGSPSIADAVATYASLDPCVACNERFWIDEREGKVLLEGKAR 
EVIRACSRTS 

10 

<SEQ ID No.:0464;PRT;Methanopyrus kandleri> 

MSLKSALKKLKGFVRSRSIHVTWNTGGCNGCDIEILACYTYRYDLEQYGIYYHNNP 
RKSDVLIVTGPVTYQWRDKLVKLYHKVPEPKAWAVGTCACSGGIFNQRGGRVCG 
PVREVIPVDAEVPGCPPRPEEIVSAWDVLPALFRSWEFRRGGAREAQEA 

15 

<SEQ ID No.:0465;PRT;Methanopyrus kandleri> 

MMRFLIRRKNITEEDLNERYAEDPNLVLRIKKWILTSYAYRRDIVHRLAELLNVDEDH 
VIDVLSRARSCSGLYGLHSEVEQAERLLDNVDDEVITLAVLMDWSDGKLSEALEDE 
LLRMFEGRKSVPIDRKELTKFFTSLRERGII 

20 

<SEQ ID No.:0466;PRT;Methanopyrus kandleri> 

MIGFEGRMFVEAVIAGAVAMFLVGSLVGLEYSYRMYPEIFRERRVDPISLLLAVLGW 
TLLAVSWMRSVPVGIWIAAFLIGYWNMRPGYGRIETVLGIATFLAAL7WLEGLGPR 

25 <SEQ ID No.:0467;PRT;Methanopyrus kandleri> 

LRSHLCVLSLSLVGMAAILLLEHSIYAKAGGVLLLASSVIFLVCARLEHVLHRTEQLAV 

VAAILLILGVSIHALRVGHL 

<SEQ ID No.:0468;PRT;Methanopyrus kandleri> 
30 LIVLETLVGITEAFLVGSVFLGLHRKVMARIQRRPGPPIVQEFLHTLKFMLKEGYAPLT 
SAEFLYWMVPVFNVIIWSAAVTISAWRGNLLPFFALYASYKVLSHGAGVSSGSTYT 
KIGGVRHAIMPAGELALACSLISAYFVTGHMDVTGILAWEHAHGPLIEHIPFSALAFFT 
LLWVDSPYSPLDPSKGYDIVEGYLTEYPGFLRGLMYVAEAIKYYCELWVFQAVFLGI 
SDPVSHLLTMGVLTLLLASMCALTPILNPYQAVGFHVIIASMMFLDFLVLG 

35 

<SEQ ID No.:0469;PRT;Methanopyrus kandleri> 

VRWVPWAVLVADMTLVWADVARPWLVDRYHGVFSALTILAIALTIFVLGWALSPRG 
DRDRTPFLGY 

40 <SEQ ID No.:0470;PRT;Methanopyrus kandleri> 

VYPSGKVLFIIPLGDIVPYLSTINMIILAVLLAVLALPILSNTDNAVEIDHRRPRIKAKIVS 
PREDKIKAALALVSTLAATGWTTGDVFNFTLFLSLLGISNMGLIGTTVEDEFALECAF 
NYGLMCLIASLPLFGGAALILASTGTLSVHELMKMPKGAGGWTLTYGKALLTAGVIG 
EAGVGPFYAVKVDSFRRIWGRYAFVIHLTTLLTFSRYLELLAALP 

45 

<SEQ ID No.:0471;PRT;Methanopyrus kandleri> 

MIVPHWPEITVKMYHVAVAAGIAVGLIAAVDIAADRNPLNRLTMTDALEVGSLTLLAS 
VGTDLAECLILPGLWGLAELIATAEVLVARYTDGDSLPEFEPLDMEVLRTAPTAIMIG 
LWYGVLLTGFTGGAVAGSGAAFYLFSRANRPHYEEWRGMESISGIGWAFWVAGF 
50 STFFLHPKAWLLALILAGTGGILVKVGPKLTLLGYAMGYDVRAGARRRVPER 

<SEQ ID No.:0472;PRT;Methanopyrus kandleri> 
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VSVTAKFSRALNAIRRPESMVSVYCLLLAVLALLGLHCGHSYHREQLYPRPAPQVQ 

MKAGDPLAPYDRGGVPLESPGVTISQYPQFEPVRGWVTSYLTPFTRWLAHNSRHC 

GTTIVSHPGGILDEILYYTRGLDTVLESSIMFVAFVTFSWIVRTKTIGEEEMEREGGE 

<SEQ ID No.:0473;PRT;Methanopyrus kandleri> 

VHECEAILYTGAFMIILGTLGAAIGPARSDPWKSLNLEI_ATVGVCLVFI_AFNHLI_ALIT 
FIAVGAFTTPILMRAILRVEASERDREVLEGSERD 

<SEQ ID No.:0474;PRT;Methanopyrus kandleri> 

LNWLLLTSLTACVLGSIATVLRRDPLQKLPSIALVKSGMICAVAAEGYLDVAAAGVAL 
EAVGTIMFCVYLIRIEEVRRSA 

<SEQ ID No.:0475;PRT;Methanopyrus kandleri> 

VISAQAVMAAIVILMSLRLLVARDLYAQMLYLNWGFGLAGLVATTWRTDMGLIAALC 
VFIFSTLESNAVSYTIQKIEEIRRAGELD 

<SEQ ID No.:0476;PRT;Methanopyrus kandleri> 

VIGLQEGLQILQIWGSVLAWLNFVIVDILMGLPEAPGVKGAEAIGRSVERRGGDIAG 

GYFMGNIVCSPDASAGTLLASSGYYCLGGPEGGLVAALAVYLGNRLCADPGYAGTL 

GSLTATVLVTLYDKVLGMDPANFVAGMVIAIMTIHGIDHPRASRLIGDIARRMGRGAE 

K 

<SEQ ID No.:0477;PRT;Methanopyrus kandleri> 

MKDPGLVAVGVAAAVAFGTALALGLPPIQRDKPRRKSWEVSAAFPTPVIAAGATVL 
VI RVIGYHPP I PLAIVGAWGALSAAFTAYIEKVFPRPEAG 

<SEQ ID No.:0478;PRT;Methanopyrus kandleri> 

LGGSRSGGFILSKIIMRPQVTIEDDWIIFEGEEGFVRLPKDPYKVIEDFEEYGYFFDEE 

HRRDFAAMYMTLIVEQTPVLLVGPPGTGKTKLVRLIGELYDVPVWMRGHQEAREQ 

EFIGGVDVAALPVADKIAEEYTEVGNMEYEEAIEALKEFIYVGGYLKDWNDARRRG 

ACLFFIDEVNRFPGYMIPTLIHIFEKDTEVIYIPHSPIDFGETGAIMRIGALNPEGKGTT 

NFDEALLRRVELVPWGEYDVEIYKRIAIESARQIIELTKMAEEVLEDLASLIKDMGKGV 

DVAKDVAQTVAIGIKMGYDVDTVARNVANKILGDMLLDSEKAEEFEARRNALERKIK 

EKLKPVFKS 

<SEQ ID No.:0479;PRT;Methanopyrus kandleri> 

MDPNHVKDEVGQDPSDYTASLEQAQFWEGIERRGKFRNPLLSTVQANDMIKSIPN 

LSDDQFRQQVRNLLRSTMGELEEWAKDVGQDWRRVLEELKRAEEHGYYVPEELK 

ERMEELLQDLQEGPEEREAEGDGEGPSAGASESPSFVSEEGGGGEPTEGESGPT 

PTESASGVGKGGDPAFTIDRSFPERKKFLKILQSESLKILDEGHEISREFEDVEEGEA 

KAHFGWLYGFDKADFLSDVDWERSLEEGYFKNVPLTLYRREFRNKDEPKVAILLDS 

SGSMSGDKMEVAATLAAALFETVGIENIGLWAFRSEVHQLKDFEEVINRRKLIEKILG 

IPAGGGTDPVKPLIKVLDSLENVDYDKCKIIYITDAIFMHDDFIRIRNLLSDRDDVELYA 

LLIKDEFEHTGPTIFKRITEEFDGGWQVNPRDREGVREKLRQFVDMISD 

<SEQ ID No.:0480;PRT;Methanopyrus kandleri> 

MRSGIRKFRVTHKTFMTRKMDDEMAVISFVDDRHYDTYKEYMERLKELEVSCAVG 
\AA/NSLGCEAFFPKSVESILENWHSVEAASQMIHAGVTDWLLEHNYSKYLFREFHT 
KFRRSWEKEGISYRAPLGELYPDYVNEIILAHNFLRSLSMDVRGMINVSLHRDRMW 
KTSRRECSVWYEDIREDAMETMQAVERALVG 

<SEQ ID No.:0481;PRT;Methanopyrus kandleri> 
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MNCVGIAVSAIIFTSTAPEVPTNLRSKLLSSPSTTSNLSRPESSSSAILARWASDLRK 

GDMKGLLTQTSTVSSGNETRMVLRSSTTGITSKLTLNSRDNAESRGSMFAYMVKVL 

PTLLDAWEEVNADKDHSETFRTEPWSGQPDEWETRYIQLVRRLVGEGRNWLVG 

EPGVGKSTTAIAACEKPVPIVLTFGGNLPVSILKTFVNTLRVTGPRRWISVDAWVGD 

AVIEGKVRRLPLIDEVWFSVTIVTWCLTRALKIPIIAMLATDKKYYAEARKILELAGFE 

WEIKPDKHTVEEVLRAHGLQGSPRTDNPREELKRFSERSSNHSQSDE 

<SEQ ID No.:0482;PRT;Methanopyrus kandleri> 

MDEVSGNRGLISKTVNDLRDEGLIEPTHRGFALTEEGFLELVRPNTDYEYRNEPVRL 

STDGPEVEAFLRVITGRSKTRTGSIVATTRCDMRCKFCYYNLVRDHVELTPEEILRE 

AEKRVKAGNREWIQGASPHTLDTDLVEAVELIKLELGVDVGVGTGPLIPLDLLEDLQ 

RAGLDYLKLSLSGRTPEEWEAITGRRRGFEEFWRWRWCHEHGLEVTFVGGWGL 

PGVPPEADAERILSILALNPRKRIVQFNPAQDPARGPLSPLDRLELIYKTVRSKLPED 

VLVKSCCISPMTWSPLYDIRRYLDKWCMLGIECREYDGCPFTGRVLEQRIMNELYE 

KGSVSTEELARRLRIARSRLKRRLESMESRGLIRRTESGWTIARRTS 

<SEQ ID No.:0483;PRT;Methanopyrus kandleri> 

WESSTTSWRRPVRGHRCTSTTRMLPVKAAREYQEAFSWFPDRVYVCYAMKANF 

NPYLVEHIVDETRAADWSLWEMKVAVNAGAETWVNGNAKSSDEIRAAVERSWVI 

NVDSFEEFQRIEKIARHEGERALVALRVNPKVSPDTHSHIATAVEGSKFGVELEIAER 

VCRRMIESEWVEFLGLHYHIGSQITDLRPFSEALRSVRTFLEDTGLIEEISYLNIGGGL 

GIRYRRGEEVPSPHDLAEELQEDLKELHSESSGFDLYLEPGRSIVGEAGILVTSVRQ 

VKRGRRRWVFVDTGMNALIRPALYDAYHEVWHGGDYSATEKASVAGPLCESGDV 

LAEDRELPIDISEGDLWFLSAGAYCESMASNYNCYPIPGSVWRNGEITGVRRVQD 

YEAFSKTWW 

<SEQ ID No.:0484;PRT;Methanopyrus kandleri> 

LIVPGTPIHIHRLAKKIMMELDAFEGSRPLLDDVDVLIVRGMSRGEDWDLDNLQGYL 
ESVLERCDVEWDPESPEGKELIEELGKFWERIQAQYADEEPVSVRPVENPMEAV 
DAFTQGEIFLDPLGFERLKRDLEALGCVAAYTFGRTPDDLGVFLAAWADRSGIGPK 
SVELLVANLKG 

<SEQ ID No.:0485;PRT;Methanopynjs kandleri> 

LRSCFPDVQSADPQIPAHLTRVGISGIKKLVKIPRRGKRSIVLVSTFNLFVDLPAHQK 

GIHMSRSHEVLQEVLEELEMSVEGSDTVIEDLCSRISRRLLERHDYATRSEVYMTGE 

LILSRRTPVTKLPTQEPYKIIGRAVSKRTDNGIETRKMVGAEWGLTACPCALEMMR 

EHGKERVKHRLMEELDLEEEEAEDLAKKIVREDVHPMTHNQRGVGTILIEVSDVHR 

VSINDIIEIIEESMSAPTYELLKRPDELKVTCSACENPKFVEDCVREMIRRIVERFDYLP 

DDAWIVRQVNKESIHKHDAFAERVTTMGELRKELGS 

<SEQ ID No.:0486;PRT;Methanopyrus kandleri> 

VPGLPIKLRVEKAYPEDVGKRAVRMDKASRDRIGVSEGDLVKITGSKTTVARVLPAK 

KEDVGKGIVRMDKYERQNAGASVGEPVEVDRAEEKVAKRVELMPTERVWPVQAG 

LKEEVEEELTREHEQDILEQIKRYLRSRAQQTPIPATHRDVIPLEVQGKTIAGHVLIKF 

PDSLLWGIEPEDATVIGPETEIEVKPYSEDLAKAAEIPDVTYDDIGGLDREIELIREYV 

ELPLKRPELLKELGIKPPKGVLLYGPPGTGKTLLAKAVANECGAKFYSINGPEIMSKY 

YGESEARIREVFEEARKNAPAIIYIDEIDAIAPKRGETGEVERRWAQLLTLMDGLSED 

ERNAA/LASTNRPDDIDPALRRPGRFDKEIEIGVPDKEGRKEILQIHTRDMPLADDVDL 

DKLAELTHGFTGADLEALCKSAGLKALRRAIRKIGAKLAEKGEKEEREVAVKVSELS 

DEELMEVLEKGLDRARIPEEKKRALRRVLREAEEEEKEEVAYTDALDKVLEAEELPE 

IREELKVTMRDFMEALKEIEPSALREVIVEVPDVSWDDVGGLEDVKQELKEAVEYPL 

KYPEVYEKLGTRPPKGILLYGPPGTGKTLLAKAVANESDANFIAVRGPEVLSKWVGE 
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S I PG DEWWAKVDGEAKLI PI EDLYELWKEG RDVEVAALTEEG WWSSVD RVARH R 
RRTGLVKIITRTGREVIVTEDHSVFTVRDGKIVDVPTSELSEGDWIVLPARLPAGDSD 
EIDGIKIDEDLAFLLGLYVAEGSLTNQKDAVRIHNKDPEVIEEIDRIVREKGWEGRYYE 
SDHSYWIKSRKLRQLCEKLGTKAREKRLGPLLSLKPELLAAALRGYYTGDGSFSVK 
5 PHGRSAIIEATTVSKRLADELLVALQILDIVARRYECDDTKGSTRYRVMITKSEYIRTF 
VEKVGFAQSEKNERIRKFLAERKWTRGRSDIPTELIGSPYTYVEVEYISDRVAADGG 
LMKAELEHLYFDKIKEIVPLDRDDEYVYDWEVKLGHNFVGGQGVLLHNSEKK1REIF 
QKARQTAPCVIFFDE1DAIAPKRGTEVGGSRVTERIVNQLLTEMDGIEATEDVFVIAA 
TNRPDIIDEALLRPGRFDRIVYVPPPDEEAMKEIVKIHTRDMPLAEDLTVDDIVEILRR 
1 0 REREEDAKYTGADIEAVCMEAAMLALREVLDELERIEKESETEEELEARKEALLEEL 
RVERRHFEKAVEKVPPSVPKEKLEEYEKLKEEYQRLAG 

<SEQ ID No.:0487;PRT;Methanopyrus kandleri> 

MLLRLCRWLRLLGYPTVAAHEWDPTKVEDEDEVLVEFCREHDALLITRDRQLARR 
1 5 ARAVLITADSVPEQIAEVLEFLGDEAFLDPDESRCPECNARVRRVTAENPGPFEVT 
WECPECRRKYWVGGHWRDMEETIDRVKKALRRVQRGHLRG 

<SEQ ID No.:0488;PRT;Methanopyrus kandleri> 

VGEKLTLEEGEFLVRLARKAIVHYLESGKKIEEKPPTQRLAEKRGVFVTLKKYPDDEL 
20 RGCIGFPEPIKPLVEATVEAAISAATGDPRFPPMRDPSEMEEIKIEVSVLTPPKKLEV 
DNPKEYVEKIEIGRHGIIVRRGARSGLLLPQVPVEEGWDEIEFLSHACLKAGLPPDW 
WCSPDCEIYVFEAQVFEEEEPEGPVRERDLAEEQ 

<SEQ ID No.:0489;PRT;Methanopyrus kandleri> 
25 LIVMTVFAHPDDMEVHCGGTVRKLSSAGHRVIEVIMSKGNNGGDEEVREREAIEGA 
KCLGVDRVEFLNHEDGRISVDPESIDAVRALISKFEPDWFTHSPNDTHQDHRRTFR 
IVTSAVSKFPEVTVLMGEGPSTVGFQPWYVDVTDVLEKKLEAVRVHRSQVERGAIS 
EEMVMKTAEFRGMEIGVKYAEAFEAFRISGSLLLG 

30 <SEQ ID No.:0490;PRT;Methanopyrus kandleri> 

LERIWLIPAKHESVEAVEKPLRSVLSQKGVEIEKWIAAGTEDDHRRFSRRFADDDI 
VEWKAGGNVKGETVNNALKRVSARADYVFLIDAGDELGSDRYIRELLEEDATLAFG 
RIRYCGRNLTGLMVGLQFDWSSGISFWGNWGSAPVFTTGTLFKATFLLEEGLPE 
NLAEDVTLGLIHTWRKVGFWRPDLEVWMDDPASLKENFFQQSRWWAGMYQACA 

35 EALRSRNLPGIGFAVFVLGSLLASFLTTYILPLVYPWTILISLAGRMIYSVLAALECSNR 
RGPLWALAVMPCQFMWTFFVEWAAVYGLIWLAIRGNNA/VYRTTRASEGDDHD 

<SEQ ID No.:0491;PRT;Methanopyrus kandleri> 

LRAALALEDGTIVHGELFGSPREAEGEWFNTSHTGFQEALTDPSYRGQILIMTFPM 
40 QGNYGILPEVGESDRVQVEGFWRYLHDGPIHPRAEITLDEFLQDHGVPGIAGVDTR 
MLTRKIRTEGAMRGVLVPYEPDDQPSDEELLERVREVPHISEMDLVPQVSVREEYR 
FSDGKPEIWIDCGVKRSILRELAKRGAGVTWPYDTSAQEIMDIDPDGWVSNGPG 
DPKRVRETVETVRELIGQVPLMGICLGNQILGLAEGGDTFKLKFGHRGANQPVKDL 
DKDRVYITSQNHGFALDPDSLRDTPLRVRWVNVNDGTVEGWHTDAPAFSVQFHP 
45 EAGPGPWDTKWVFDEFLAMCREH 

<SEQ ID No.:0492;PRT;Methanopyrus kandleri> 

LGLGVALDIKEGKVWRRSPDVREYIPISRRYDLPDDPHELATLLVERYDLDFVYVAD 
LDAILRGEPADTSDALESLEKPVFVDVGACEPDLPSHAHRVIPTECYDDKSEYIEDLE 
50 EDESAVAGLDLNGSEILGPWDGVGDFLDTWEWYRRDPGVLVIDVGAVGSKEGPP 
YEAATSVGMYSTALIGGGVGHPEHVKLALGTPGVSGVILGTILFEGVDPMKLEQARR 
EGKRLRVHHMGLEEEYLNLIKEGKKTVEGRVKDDKRARIKPGDKILFNRRLLVKVID 
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VREYDSFEEMLREEGLENVLPNVDSIEEGVEIYRRFYSSGKEKMFGVLAIEIEPIMDL 
WEGICD 

<SEQ ID No.:0493;PRT;Methanopyrus kandleri> 

MDVTILEKLYRNSGAEESLRTQVQSVISDFDAELEEIRKNFRAWAVLRIRGPEVEEA 

AEEIVEEFDTVRSLFDVSPGDVIYGRIVDLYRVGYGIYVDIGWGPEWDALVPLYRL 

REQLLDGEKASIRDIGRSFGFVENMPLEVEIVEVNEERGEIEARLTDEQVEYLLEMA 

ADPYDRMIVAGITRKRLQRILNRAGFGRRVIRIERWGLLENEWFDEGVDAPGVLAKI 

GPYLRGGEVELIYDDKFLERIGFIPSPEGPILE 

<SEQ ID No.:0494;PRT;Methanopyrus kandleri> 

LRDPIRDLERVGCPEHVIEHCKAVCRLAEEMAERCEEDVDLNLVRTGALLHDIGRAR 

THGIDHAWGANIVSELGYPKEWRIVERHIGAGIPKDEAKKLGLPPKDYIPETLEEKI 

VAHADNLTFGTEHVPIKWVRKFSERLGEDSPAVKRLIELHNELVDLNAIPPELTRW 

<SEQ ID No.:0495;PRT;Methanopyrus kandleri> 

VGGSNVYAELGEEDLEVLRDVTLSLLDSEKGVDPEVAKRTVDVILKREAIDEEIAEEL 
GVDPREVRKVLYKLHERGWTFRKERREEYRYPVYSWRLNLREVLRRCLEERRRE 
LEEVERALSNDMSHPMFHCGNDDCPRMSFEEAMEHEFRCPKCGEVLEEVDLTEE 
RRELERLAEELKVEIRRLEELRERLG 

<SEQ ID No.:0496;PRT;Methanopyrus kandleri> 

VLRLPEFLVFIDHPSKKEVPDSEVEVARRRVEQLGGKIVWSIAGSIRKYHPDVRYVE 
RLRKEGYELALHLSPGYIGLHRTSLATGVPEGKIKEAVYDALRIVDGAKYLTTCGPLH 
TALFRGKVPRRGWKDDLGPELHPSWYGLGQAAAETGLDLLVGARSPEWIKGILDE 
LEVKYIEGIGIDNYTIDDEKPEEAAKMVAEGECSAVIVHPRKDTFRRLHKFITCLKRIQ 

<SEQ ID No.:0497;PRT;Methanopyrus kandleri> 

LTLDERDLELIREELGRDPNATERAMFENMWSEHCAYRSTRHLLRQLPSEADHVIV 

GPGDDAAWAIDDEWAVWGIESHNHPSYVDPYNGAATGVGGIVRDVLSMGAFPIA 

LLDPLRFGPLDGERVPYLVDGWRGISDYGNRIGVPTVGGELEFDPSYERNPLVNV 

MCVGIVRRSEIVRGRADRPGDVLVLVGARTGRDGIGGAAFASEELGEESEEEDRPA 

VQIGDPFTERQLIIAIREAVERGLVKGCKDLGAAGLTCAATEMAADGGTGVEIDVFKV 

PLREEGMEPWEIMLSESQERMLLWAPEDVDEVIEICRKYGLEASWGRVTDDGYL 

TVKDGDDVIARVPAEFLADGAPEVEWEEEPYSYPENVDVPEPDPEDLVRSVLSSPN 

VSPALREWWRQYDHEVQGRTWKPGHDAAVMWLQHEGLEDVALALTTDSNPRH 

VLIDPKTGTEGCVAEALRNLATVGAEPLCLVDCLNFGSPENPRNA^QLRRSIEGLGK 

AAREFEVPWGGNVSLYNEHEVDGPVNPTPVIGAVGVIRGLDYLEDFPREPEEGEA 

VIVLGETREELGGSLYLIEYHGIKGGKVPRVRYREERALHDLLRRIARKNMVSSVTD 

VSTGGLLAAVAELLGPVGASLSLSEVPNSVSRWDFLLLSESHGRAIVTTDRPDDVLG 

AAEEAGVPAQWGEVTGDGVLRISVGPVDVSLDREELEELWRSPLHYLE 

<SEQ ID No.:0498;PRT;Methanopyais kandleri> 

VERIRARLNLGETLLEWERVLARCDGCGACESRCPNDVPRRLFNVLAASGRFEEAL 

SVASDCTVCGLCERLCPHNIPYTEVITDLRREEPTPEAVRRVRRTGTPYGRKLADES 

EPLQGDGVAILGCTIRSRPEWLRRVIEIVRRAGLATLGEDEPCCMNFARKRGEEVPE 

ETVQRWCSLFDDFDTVWFCPGCYDFCVEVLDERPLYYAEIAEFDGIPEGAAYKSP 

CHLVRHGVDDHVLERLPDVELPPRRHRCCGGGALVRKPSESTVRAYERLGKPVLT 

PCPMCVTTLEGVIDVRPLWDHWDLSR 

<SEQ ID No.:0499;PRT;Methanopyrus kandleri> 



725 



WO 03/076575 



PCTVUS03/06664 



VPCKVRIRGIYSTALTKICLDHGFIVTQPSDDIRRRFPDAEFDSGSPDVDVRDTRNRH 

GIEIQGPADDVRELVDILQSEVWATVTADKIGEGSVFKGWREIDDRAGVAWDLGN 

GLQGFLSEDESEWEEGEELWQVAKSVSDGPLKLTTEVTVAGEYAVLVPVEGIRV 

SRKIRDERERERLKRLGEALVPEGWGLIWRTAAEGKSGEELAEEIDDLIEERKQLFK 

RAEEMSEPGPIRDVREMELEIHSLAKSRLDSVRSEVLPTMVGHHYFKCRSLAGSVA 

VDTVEPFLDDLDEEWAERLIRCLTRSEGPSEGDRIDIVHVKPGQGVKKLGGNPKW 

EYDPVEGILKVRREMRGPGFYDGIDKPIEKGDYAISILPDGSMVTVHQYFNKDGELK 

GRYYNIGTPLEVFKNCVRYVDLEVDWEPEEGEREIIDEEDLERAVDSGLIPEELAEL 

ALETAKRVEKRGMKEVKPYPVWKGFEHG 

<SEQ ID No.:0500;PRT;Methanopyrus kandleri> 

MGDPEVLLEVYEVIRNR1EERPEGSYVAELTEDDDTKPAINKICEKIIEESGELILAAKD 
GDREGWYESTDLIFHVLVLLAYLGIEIGEVFDEFERRRK 

<SEQ ID No.:0501;PRT;Methanopyrus kandleri> 

MERWIVGAGPAGLFAAREVALRAERDVEWVYEQGPSLEDRLESGEVMRGVGGA 
GGLSDGVLNLRPDVGGDLVSIVGDKRSANELVEYVDEVFLKHGAPKELKVPEGPKV 
EEIALRAAAADVEFVRIPQRHIGSDNLPKVIGSLVRELEELGVKIVPETRVERILADEC 
VRGVKLEDGREVEADYVIAAPGRVGANWMMHEAKRLGLGLRYNPIDVGVRVEVPR 
IVMEPWEVSLDPKFRTRAPTYDDPVRTFCVCHGGYWKENYEGFVGVNGHSYRR 
KKSENTNFAFLVSVDLTEPVENTIEYGRSIGRLATTIGGNRPIIQRLGDLRRGRRSTW 
DRINRSHVTPTLMDVTPGDISMALPHRVTVDIIEGLERLDEVIPGVASDSTLLYAPEIK 
FYSARVETNEDLETRVENLFVAGDGAGLSRDIVNAAATGVIAGRAVAERIG 

<SEQ ID No.:0502;PRT;Methanopyrus kandleri> 

MEPIFQTLLALLIATQTGVEHDTGCCTVLVHVHHGCDWAYRRDAKFPAEILIVRTEW 

AGRRAIKEYKIQGGYFCHTVITEDGWIVTIGGRDIPEVNRKLEKLGAEIVSKGRIKKDE 

IEKAGELLKEARWGHFWKSPNDIVGVASYDYRISSPERIDMFKIKDGEYVKVTNNP 

RYYDRGRSEEFGKNPIDAAIKIAGKDPYGLHRRDIITYKLTVDETSSSVKVWASYDG 

RALLGGASGEPDPIRFMGKTIAANEIPRVPRRKPLGEVILRVCREHEGKGELPNPAA 

VAAALISGAVFVAFLGQLSLQQRNLY 

<SEQ ID No.:0503;PRT;Methanopyais kandleri> 

MNGKILWTGVAVCLVLATGWAFNPANKVKEFDPKHALNFAKNICKLGPRYGGNE 

AELKAANIMEAELKKYGLNVHEEKVDLGGGKYTYNVIGEIKGTDESNKYVIVGSHIDS 

PGFCEGATDDAAAMGIQVEMARVLAKNFRPKKTVLIIGFGGEELWFKGSEAFVRKH 

PKIIKNCEAVIDLNCVGAGQNVFLTQKSAKPKPVEGDPKLIKLLEECAKELGHPVTVG 

DTTYPSDTYPFYHNEIKRVPVCQVMSQPFEVPPWSESNTADKLDPKDMEKVGETV 

TLAWKLTNAEPASKPLWEAKRAEESAGGGWPAPMWWAPALLGVAAALLRSRGR 

<SEQ ID No.:0504;PRT;Methanopyrus kandleri> 

LRALLIVDMIRDFVEEGAPLEVPKARRLVPRIARLADEFRERGDLWHVWDEHYPDD 
PEFKVWGEHAVAGTEGAEPVEELKPEDGDLWRKRKYSGFYGTSLDYDLRSRNVK 
EIYLTGVCTDICVLFTCADALMRGYRNA^A/RDCVASLEEESHRFALKHMEKLGAEW 

DSEEILGD 

<SEQ ID No.:0505;PRT;Methanopyrus kandleri> 

LTAVKRILALVDGEHYIPVTREALETVEELDLGELVGAVFIGGTEKISEPEAVKRELGV 

RVWLSESEDEIPVDMIVKVIEEEDVDWLDLSDEPWSPDNRFEIASAVLSAGAEYW 

CPDLRLKPVEFHDVLEKPSLRIIGTGKRVGKTAVSAYTCRVLNARGYNPCVWMGR 

GGPREPEIVRGDEIELTPEYLLKEAEKGKHAASDHWEDALLSRIPTVGCRRCAGGL 

AGRTFTTNIVRGAKIANELPADFVWEGSGAAVPPIKTDAGIVIVGANQPLEHIGGYL 
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GPYRIRMCDLAIITMCEEPMADDAKIRKVERTVREAGDGIEWLSVFRPKPTEDVEG 

KRAMFVTTAPEEWSRLVEHLEEEYGCEIVGTSPHLSNRPKLRKDLEKYIDDADILLT 

ELKAAAVDVATREALKAGLGWWDNVPIAVGGDYDHVGDAVENVAELAIDRFEG 

<SEQ ID No.:0506;PRT;Methanopyrus kandleri> 

VRKKLPVAPFDRALRAVGEDVRVSRKASETLRDHVQRLAEEIGKRAGEIAASRGSR 
FVERVDVERAFAEWFGIDSD 

<SEQ ID No.:0507;PRT;Methanopyrus kandleri> 

LTKVLVEPDPEEVKQLSEALGRQPVILAGICEAEYRGRAESVAGPALRIAMCKPDGT 
FILHNAMEKREPTNWNPAPSRQSIEVRDGCWLRSRRLDVPEEWVYFHKVLLACS 
LPKEGAKSEDSVFSLFRSEEDMKRVIREDPSVIEPGFRPVGEEVECGAGVADWGY 
DEEGRFWLELKRTRAGVSAASQLRRYVEAFREERGEEVRGILVAPSVTDRCRRLL 
EKYGLEWKKLEPVPLRDDGGKKQCTLTEFLAGEGD 

<SEQ ID No.:0508;PRT;Methanopyrus kandleri> 

WRVKICGITRPEDAATADEAGTDAVGCWEVPVSTPRKVSAEHANEVFSWSPFV 
SRVAVLMDNLEPIDRLEEATAVQLHGTEDPETCEELSELGLDVIKTFWVDQRGSVW 
LGEELIGDEVLAEYCEIVDAVLLDTKSAEGGGSGERHDWDASARLVRRLDVPVILAG 
GLNPENVREAVEKVRPYAVDTSSGVEKEPGIKDPEAIAEFVRATKSV 

<SEQ ID No.:0509;PRT;Methanopyrus kandleri> 

MPVTASSQLQFHTPDAGVKPDVYWADFLGYPTGALFREVIMPDSRGEIVTPPTHLG 

GEPYRQNSEIVQKLVERWEELSEKPNDRKV1ALVYYDWPPGRESIRASGLDVFGSL 

VNILANLKAAGYNVSTPWDDQLLKIVQLERERRWDEAAALVRNLSQELARMIELYGV 

N VGWWHGDYLRAMYDRHAYLATI PVSEYLKWYDQLPEPVRLYVEYG I PG LLYGYA 

EPLHRPLEGEALETLSRNLSAMLRDIETLLSNLGVPDTTDAMKALRELADALLRYAA 

GKAGHDELERAFRRAVDLGRKLEQRYHTGIFGWGPPPGDVMWDNKFWPGLKF 

GNIVLLPQPPRGLLWGMAAYHSLLLPPPHYYLAWLWLKHHVDVIVHVGAHGTLEW 

LPLRRTFLSHLDFPTVLLGDVPHVYLWCPTSGELYNVKWRTSAWLSYLPSAPSTA 

YDFYLNTLVKLLHSCFHVFEGNPEVEEKLKPVIMELLKRTRWEWMGLTWEDVERM 

ARTDFNRLVSELHSYLHMMQAHGESPTPVQLTRHLHVYGLVTSEEIREYVSALLFR 

KYLELVSKTYGGDLESILSPENIEKYGDKALELFDLVWKEWQSLIDHPSELRFRYPEL 

YREMERIRDLWTSAKLEIENLLRVLDGQSVPVGPPGDPTVDTSVLPTGRMLCLLNP 

ELIPSETAWMLSDGITLKQRTLFVLSAADVLNDRGLSLAVLLRSSGVDRVGERYVLS 

GSPWSPVLVCQGLEAIFAQTPAGRALLKAHVEAVLRAPKDLFAVANLLKTLSDECE 

DPELRESLASIRLDPGLLEKGLWLRKFSASLGDVDVRPTFRPDSIWYAAWAVKFLY 

DVQVNGTPIEKAAIRAALGVYCPADYTLGVKAATERLKPEEWEILARSLSAKLENVLT 

PEGSESAPGLLRIDLLIVDAVLKPVTDRLWGVLAEDAIEFYGGLLAVARLIRAGLPDP 

LVLDEVSSLCIRQLAGELSREWHSLWMNKDWLLSLRTPGEANDFLERVSRLMAWM 

ILLGPTIVKPTTMAERAIAGVLGQLFFELVQRLVFDREWEHLEKLNPYWESIAGRVF 

VLLDSDFGLQLLRRSYHYQVLCQLGKLEEAEKWARRFRETARRASLETFRRIVSKY 

GPCGCLAIVLNPVLRGIVEELAPAAELLVPNPFSAGVSPVISTVSNSSVGRSPAVSAA 

RARGSTPKFTSSAAGTTATTTGVRGSPSNRPRRVEPVPGISLSGGSPARSVSVGST 

GSAVSAKVLKRQGGSAGSPVPPILRYLVMAAWGTLVCWLVWMRRASVPIKPTW 

<SEQ ID No.:0510;PRT;Methanopyrus kandleri> 

VSRLYSIVAVATMVLLTGAAADLQEYKEAYSAAAKIEEYGEKVKESLNIIGGFQPPCG 

LKVIPTAYPYMAFKDDKDAISKVFQGTDVAESGSWTEVGPGDFRALIYGIHELGENW 

FERVKWADLAQKPADYALKVHEETHAWEGAVEKVGETWEDWENHKGDENLKTAI 

ASRVLAVLGLWSENWRAIFNEVNKAAQIAENVGRVTIPAGWGNDSPIELDFSKCE 

SPEDWNVIKAAFGDLTPDRVIELIDSEAKYFGLGDKFVENYMEGGQYQPHEGGFT 
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VDEMKDVIEKFKSGKDIYGQELSEEALAFAILFNIEDVWATYEEYVHQYGHFFPPAE 
SDLKLACDKIEENAKIVEDVLNKLNAWADVGITKAEFESNPLECAPAVKDWAVGELF 
GWEKLEKRKI PLSPVWLAGLLAALAVLRRR 

<SEQ ID No.:051 1 ;PRT;Methanopyrus kandleri> 

MVSPFSIQPRPPTPIMLIRGCGNTSLTHDKVLTFWATLCLLGAAKADLVSDVQQRC 

EQAVDWLLTNQQPDGGWLYEGYGDKSSAMDTGWLLGLCEAYDRLPQDQQCKV 

REAVDRGVEYILKCWDGDRKMFWDYPDGGGKEEYMPMYTVHALMGLIAVEKKFP 

DIAEKHGVSKYIDEALEKLLSMQNDDGSWSNFGPGSWSSPGRCTGLWWLAEWS 

GRYGPSDERIAKGLKYIENHLEKSPLGGLISSNGPKIDFTVWDMLAFYFSGDEYYRS 

FVPKLQEGVLGFQHKDDEFAGAFAAHTSVYDSEYGPEGTAAPCPHKTARVLFALML 

TGADPNDDRVKKAVEFLLNTKSQSEGAWFWPTMNDPSKPDNNPMKAYCTGWCLA 

ALGAWLQKVPAKKHGIPVSPLMVALAFIPARRAWQAGTP 

<SEQ ID No.:0512;PRT;Methanopyrus kandleri> 

MSEALQRLREFAKQVLKCVEKDEPVRIPKRTTSNIRYDPEREIFTLGPDKLERRPRT 

LKGSKKLAQMLSVAAFAKELVEKGRSATLREIYYTSEGWEVDFKDQRESDAIVEDLE 

ATLGLKREEFGVWPEEDGAAVYGDLLVREDGVEIHAERAGISGYNIPPNVDAVEILD 

CGAERVIAVETMGMYRRLVQERAHEKLNALIVGLKGQAARATRRLLRRLNEELGLP 

\A^/FTDGDPYGWHIYMVIRSGSAKAAHLNEELACPDAKFIGVTATDIVEYDLPTEPL 

KKTDYKRIEELRRDPRYYDPFWKKELDLLEKLGKKAEQQAFAKYSLDYWKEYLPA 

KLDELE 

<SEQ ID No.:0513;PRT;Methanopyrus kandleri> 

LAELADEFYESAERVKIPKDRIGVLIGKDGETKRYIEEKTGVELRIDSKTGEVEIRPTE 
RVKDPLDLIKAKECVLAIGRGFSPERAFRLLREEDASLEVIDLYELVGRNPKALERQR 
ARIIGREGRTRQLIEELSGADVSIRGKTVALIGTPRQLQIARKAIEMLASGAPHGRVY 
RFLEDQRRKMKREKLRLWKDSEPPDIL 

<SEQ ID No.:0514;PRT;Methanopyrus kandleri> 

LTLSEDKYFSAIEELEPKPGKVKRLEKTLEDLKVEEEVFDQYTLMTLYELSRRGYIDG 

LMGFVKTGKEANVARGVRGDELVAVKIYRAATSDFRRMWRYIRGDPRFKNIGRKR 

HRIVYAWTEKEFKNLTRAYEAGVRCPEPIAHMNNVLIMEFIGDDEGNPYPLMKDNP 

PEEEYAEDVLSNILDDYRRMYRKAEIVHGDLSEYNILYGGKGDYRIIDFSQGWLDH 

PIAEELLIRDLRNLIRFFERLSVDTPTLEEALEYVRG 

<SEQ ID No.:0515;PRT;Methanopyrus kandleri> 

MGKRIDDETLKKIRLPKEGEIFGWEKMLGNDRVQVRCVDGKTRVARIPGKMRKRV 
WIREGDWLVKPWEFQPERADVTWRYTRVQVDWLKRKGKLDERVTKLLEEIIPGA 

<SEQ ID No.:0516;PRT;Methanopyrus kandleri> 

VDVEERLKLVTRNAVENA/TEEELRQLLEEKEEPVAYVGFEPSGKVHLGHKLVIDKMI 
DLQEAGFHVIILLADLHAYLNEKGTLEEVRELADYNRRCFLAMGLDPNKTEFVLGSE 
FQLDEDYALDNA'RMARHTTMRRARRSMDMIARSEENPPVSQWYPLMQALDIVHL 
NVDLAVGGLEQRKIHMLARDVLPKLGYDSPTCLHTPIIHGLDGDEKMSSSKNNFIAV 
DDEPEVIREKLRKAYCPAREAEGNPILEIYRYFIFREYDEVTIERPEKYGGDVTYTSY 
EELERDFVDGELHPLDLKENAAGYLSEILKPVRKAVSAPS 

<SEQ ID No.:0517;PRT;Methanopyrus kandleri> 

LICHRCGREVDTTIDGLCPECYLEEHPMIEVPEGLEVRVCAQCLARHTGLRWEDPP 
EGVGSIEELLVEYVLRELEENLRTLPDVYVRIKPLEVKGEPGGPGARVLVELLAEGE 
WEVGGEVLTRKYHLKVPWFALCDRCMKFRSGYYEAILQVRSLRGKLTEREREEVE 
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NFVTEAAASLLERDPMAYISDVEYPEEGIDFYIGSLNAARKLARRLVDAYGGTVGES 

HKLVGFDRERSKRKYKAAISVRIPHFRKGDILLVDGQPYLVTGLGERCSLRHLISREV 

VKRKWEELKGVEVLKPEPAWIEDTPPRWLERTGETVECYESDVDLHVGQRVYVIL 

LKGVAVWPEEYL 

<SEQ ID No.:0518;PRT;Methanopyrus kandleri> 

VLALNVDTSLVENLVYFIVSIILFWLFIRVYYQWLFRRIEGEVERIRKIDEKVQQMWR 

RARCDREEAETLVQRAANLFWQPVQLDPHGIIERLENLIERSEDKFRSYARVLTGK 

RDGVEVDNMSMALTCVFSIHVIAQYLRHLLLSAKKTNNIQLLLLITMLLPTFKQFVKSN 

YEGAKAFLKCVPIGDSVGPMVAARLIGDSPVREVEKG7VAAEKELEGRRLLIVKAHG 

PGG NLG RLGRAVKKLVREYGDVSKI ITI DAALKLEGEKTGKVSEGVGVAMG DPG H E 

SYKIEQIAADEGIDLDAVAIKMSATEAVMPMPKSWDAVEEAAERALELAKEAPEDST 

VIIVGVGNTVGIPDNRPYVSNGGEG 

<SEQ ID No.:0519;PRT;Methanopyais kandleri> 

LDVRWLVEPKYDGNIGHVARVMKNFGVKELFLVRPRSELGEVAIARAMHALDLLEN 
AVIVNTLEEAIEDVEAAIATTAVLASTPARNPMMPWEVREAFSDYEKIAWFGPEDR 
GLRTWEVELCDATLHIPTSEEYRSMNLSHSVAWLYELKKMEYVPERYGRAATKRE 
KEVLVKSLDDLMKALNFDSTRRENVCTTFRRFLARARCTDKEIKALLWIFEKAKRRV 

LGVKRRN 

<SEQ ID No.:0520;PRT;Methanopyrus kandleri> 

LLEGMWNEFRERRTNYWDGEVEIETEDGKLKLRMPGTIAGWLTKGTRVRVHGAD 

GVQSVDVFKDDVEVERRYEDEWVPVWPPFEMETEVEKRDTLGRGVYEYRLRARE 

AIYREDFEAIVGLEQYHYASDKDWAVWGCNECGRSIRANLKPEECPGCGSSRIEL 

RTIRGSLPASRFMWELLNGEEYEPDVLAYVRVDPPIPKLNRRLDGKVERNIREKVF 

GKDWFHPTFEPKRGKTIEDILSACDTKAARIARNAA/HPEYRADGIGRASVQAAVRW 

VKERRIPEMKSEKHLIEVIAQMARYHPIFESVGFVYLWDTGSGRPYLVRPLSEDAKR 

KVSRFIKTDKIARQHGGRLYRSRLRKLEVEPLDGPIKVKRLHKMFSTELDVKGLPKD 

WKLLEAFGVLHRKIQQYALQDVNLRIEPGELNA/WGPSGAGKTTLVRMIMGAHEEF 

IENVRRRIIRELSTPWSRALSSMGTNPKEVADKLVKEMYQPDKGKVSLPENTELSA 

MIPGEVEPEIDPGVTIIEDLWSVTGDVNVAVEILNRSGISDAVLYRSPYERLSPGQKE 

RVRLARMIAEGANLIWDEFCSHLDPKTAMRVARSFSEMCRELEITALIITHRAEVIDA 

LAPDKLVYVGYGLVGVEEKS 

<SEQ ID No.:0521;PRT;Methanopyrus kandleri> 

VFERIMVPTDGSENAKQAAKAAIEIAKKEDATLIVIHVIPLWSPLGTKPSFTLPEEIVKE 
AEKIVNEIAEMAKEEGIDVETLWESPSWQGIVEEAKERDVDLIVMGTRGLSGVKGL 
ILGSTTKGVLSRSPCPVLAIPPEGEGEGEEG 

<SEQ ID No.:0522;PRT;Methanopyrus kandleri> 

MARRHFEKLDEKRVREPVGPNKDCEYYPCHFDGQDCTWCFCPLYPCLDEELGEW 
IKTKNGSEVWSCKDCHLIHRPEPAKVLLRELLSVGNG.SVLRGAERLEEDPELKEKVL 
ESVKRADRKHRQHSSRR 

<SEQ ID No.:0523;PRT;Methanopyrus kandleri> 

MSVKPKFANLILDGVKNVEVRRWLPGTILRERTCIVYASSPLCAVLGEVTIEEIKKVAI 
QSEEDLAEIAELAKASEDELRRYLEGRDHAYLITLDGPVRYPNPLPLEDLRRLIKERL 
NMDFHPNPLFRVDQEVLNWRSAVGVSDRLF 

<SEQ ID. No.:0524;PRT;Methanopyrus kandleri> 
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MAEVSFGIELLPDDKPTKIAHLIKVAEDNGFEYAWICDHYNNYSYMGVLTLAAVITSKI 

KLGPGITNPYTRHPLITASNIATLDWISGGRAIIGMGPGDKATFDKMGLPFPCKIPIWN 

PEAEDEVGPATAIREVKEVIYQYLEGGPVEYEGKYVKTGTADVNARSIQGSDIPFYM 

GAQGPIMLKTAGEIADGVLVNASNPKDFEVAVPKIEEGAKEAGRSLDEIDVAAYTCF 

SIDKDEDKAIEATKIWAFIVMGSPDWLERHGIDTEKAEQIAEAIGKGDFGTAIGLVD 

EDMIEAFSIAGDPDTWDKIEELLKAGVTQVWGSPIGPDKEKAIELVGQEVIPHFKE 

<SEQ ID No.:0525;PRT;Methanopyrus kandleri> 

VRSVSVGEVARRDVITGSPTETAVEIAYKMREHGIGSWIVNEKDEPIGIITERDLVIK 
WSQGKNPDEVIARDIMSQPVITVEEDMEVNEAVKLMVDKGIRRLPIVDDNGKLIGIV 
TMQDILQVEPYLVATIEEEMKKFQEELEELEEVSEIIEGVCDLCETYSEELRFVDGVW 

VCPECYEDILGREIEDRELEE 

<SEQ ID No.:0526;PRT;Methanopyrus kandleri> 

LPDTSVMRLATTNWSMPPTATVKSAVDTMIRYGFRRIPVTEPGELELVGIMTGKDV 

LDYLVGERRKIIERRYGSTFLPALHEPVRSLMRTEVYVITPYDTVRKAVRTMFEFEV 

GALPIVKDKKLVGIITERDIMADLYDVLEDTRVEEIMTEDPETVPSDITVLEAAEIMVD 

REFRRLPWENGRLCGLVTATDVLHHVSSMATETSPDASVEEVMDVPVEEIMTEDV 

ITIEPDVNIEEAALTMKGANVGSLWTEGNDVIGIITERDIMYAIAERM 

<SEQ ID No.:0527;PRT;Methanopyrus kandleri> 

LDRKDVLCALVAFLVGAWSSPSLDYGWNWFPSGADARGHMTKVWMLEKLWSMG 

DVPYPKWSEYWYCGYPFLWFYPPLAYFIPALMTHLAKTDVLTAWKVWVTWLAYSLA 

GPSVYASARLMGASPLGSLIAAVAYQTSYNH I EITFTEGRI PTVAAIVFYALVPGLLVA 

WRRVWERGRWAGYLALVLSLTILMHHSSGLAAITVCLAYVALRISRSWTLWAVGK 

EELPSILPEVPGHAWVLFAILLSVLAVSWWLMPALEYRTYSYTTKPKWWISMSSVH 

DPWEFFVPDYWKTRYAKYVGAIQFLLGWAGLILAARRRPRTFLPFAIMTGVALLLSF 

GLVLQKPMERIGFEPKWFLMFSAVILCTFVAFWDNFRFLRRHTVLIMICSMMWDA 

AIGLKYAYRPVHYTVSELSALLWMREHTGPWDRVATVGYRALWGMEPYITGAPSV 

FGWYREGTP1RDWVQYQRSFKRVEPNKALKIGDVLGVRFLILSSRKPYAKRMITEL 

ERVGVRPIRDYRWVKVYEFNPTMGYEIDDIKSVFLGNKYRYMRLCKLLRYDPKYAP 

AYAFTRIPDCDLVRYAHPQVWMDRHPSPEEVRVLKEFGVKEILVLDRYHKFKTKIF 

GINIVHDRPLRIVKMLPKRNLKPIRVDLGHAWFKVYGRGWVWVKVPYFPCWIPDRG 

VRLGGIDNMILLRVPSPTTVKFVWNPHPLWIALSAFSLCVSLYLTFSRQWRT 

<SEQ ID No.:0528;PRT;Methanopyrus kandleri> 

VADPSKDVKKLSMILESEEWRVEKAIERGTIRRVRTSFPGFVYYRTVREFAGFERGT 

LIVPSHGLLLRGFPKIERALLLEPALRSRFGEVGKVIVEEKMNGHNVRVFELDGEVYA 

ATRGGLICPYTTHKLRNMFEDELKQFFEDYPGTWCGEFVGKENPYVSREYPEARD 

VGFFVFDVRDPSGRFWSYEEKLKVDEYGLERVRCFGEFEVSEVEEIHR1VRELDRE 

GREGIVIKDPDRKLPPLKYTTHSAHVEEIEWAFRFAFDLGRDFVLTRTIREGFQSFE 

WCEKDRELKRRGAEIGRAIVEGLRRAVEQWEEGEAYEEIPLTFESREWFERYEDF 

VKRVTGGTHSLKIIEEKEDGTVRAVLRKRYFGTGDKVSRILEEGVL 

<SEQ ID No.:0529;PRT;Methanopyrus kandleri> 

LIEVEIPGRGELRLEHLVLDYNGTIASGGKLLESWEPLQELTEIVHNAA/ASADTYGTV 
EDELNDAGLDIEVYRVSAGNEREDKAELIEELGPEVCAAVGNGANDELMLRRAALGI 
CVIGPEGACSRTLLNAHVWREPREALELLLDPKALRATMRC 

<SEQ ID No.:0530;PRT;Methanopyrus kandleri> 

VLALRVLLKGKILIGGRVREREVLAEDGWIVKIGKRLNEEADLTLELGKRELAVPAPID 
LHVHCRDPHPDYPFGFKTETRRFLLGGVATWDMPNTRPAPTTPETYYEKEELARE 
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NAE1EVIVAGGVRDSQCTKELVEAGAYVLGEVFLATSTDAPAVPWSTLPEIFRELSP 

DGPLTIFHPELDELVAERPARNLYEHLKNRPPEAETTAVGLLAGLKVRYPSRIHLSHV 

TLPESVKIAKGADITVDVTPHHLFFDVLRVDPEDPVFKVNPPLRGRHHRLGLLRAVR 

RGDVDVLASDHAPHILEDEFEDVPSGVTGGEIILPAALTLHRRFGLSLRDAVAMITCR 

PAKLLGRDDLGEVAVGKRARITWRMREFWRAEEFGEEDRKFPYDGMRMFGEPV 

KLIDGTKVYDLKESRREGKPVILEGE 

<SEQ ID No.:0531;PRT;Methanopyrus kandleri> 

VSELPTGARVLVECLKEEGVEHIFGYPGGAVLPIYDEIYDEVSIEHILVRHEQGAAHA 

ADGYARVKGKPGVCMATSGPGATNLVTGIATAYMDSSPVIAITGQVPTTMIGKDAF 

QEVDAVGVFMPITKHNYQIGKPEEIPEWKEAFKIAITGRPGPVHIDVPKDVQEAEVD 

VEIPKTVEVEGLNWKRGHPVQIKRAAELLAEAERPVILAGGGCVISNATRELIELAEL 

LGAPVATTLMGKGAFPEDHPLALGMAGMHGTKAANYALTECDVLLAVGCRFSDRT 

TGDPSGFAPEAKIIHIDIDPAEIGKNIPVDVPIVGDAKLVLRDLIKELKRRKYLRERKRW 

GERIEELKAEVEMPPESTESDQRISPRELVRVLHEALKDRDYILTTDVGQNQMWMA 

RYFPVEEPRRFISSGGLGTMGFGLPAALGAKVAAPEKTWAWGDGGFLMTAQELA 

TAVDNDIEVKVFVMDNRLLGMVAQWQRLFYDERLSESKLDEKTDIVKLTESYGAAGI 

TVEEPSELESAVEEAFETPGTVWDVFVDPEEIIPMVPPGGELRDILGEK 

<SEQ ID No.:0532;PRT;Methanopyrus kandleri> 

MDFEEYLEKWFKGETTEVGIYMAMAIVAREQGYPEVCDLLEQIAMDEARHAAAAALI 
AGKVENSLEGLIEKMEEMIEGEKNAYETRMDEADHHSDELDDEIITLLKATAYDEKH 

HRKMLKAALEKLKE 

<SEQ ID No.:0533;PRT;Methanopyrus kandleri> 

LRYVDAHVHLDVRSYEDLERMALSGVRTWTCAHDPYPDMTAEVYSALFRRLLGVE 

TWRGEKAGLTVKVAVGVHPGGVPDNMSDVLREVEELLSHEDWAIGETGLNENPD 

DREIQVLEAQLKLAREHEVPIIVHTPSRNKVEITEKVLEILNSSGIDPSLVLVDHASAET 

VSLIGEEGYAVGLTLRPGELDVWEACDIVEEYADEMTLIASSDLGSLAADPLALPKLA 

LELERRNVEKSIIRDWARNAERFYGL 

<SEQ ID No.:0534;PRT;Methanopyrus kandleri> 

LRTNVYPRGCEDRLRFAALYSHQFGKRMVANLLNEPGHCRACGPVCDGCKYDMY 

SLVDSLVAVEELPKPEELPPFVDEPEDHLPELPPVDVLVAIGLHPDLLVALSEVYEIK 

ALIVPVEEPDWIDPWIEEKLREVCEENSVELTVARPGCDLEPSGPVTEAFCDAGMIG 

RPKLFMKVEDGWIDVHWRSAPCGCTWFVAKRLVGVDADPEEVKATVSEAHHSY 

PCTASMEVDKHVGDTLLHVAGRLHIEAALRALEEATDTDA 

<SEQ ID No.:0535;PRT;Methanopyrus kandleri> 

LHARCRCHTVKPTGANLRPLMKYIVAFRPGVDKRSLFRAVYLLDKAFERETGRPLT 
GTEYGHCMLLKAPYFSVDVKEAIFDLLRRGEIELRPERRNGELVSTYYPVGYRAEDI 
EDDVRREYSLHGDKWRLFREVLERVLGGA 

<SEQ ID No.:0536;PRT;Methanopyrus kandleri> 

VEEKRSSCPYADEAVCELVEHAKELNEEIPEIETPHIRWPVQFPKCPYGKQGVWCNI 

CSNGPCRITEKTPRGVCGATADVIVARNFLRHVAAGAACYVHCLENAARALKSVAD 

EESPYEIADEKALRHAAEVYGLDTSGKPEDVAEEIAEFILEDIYRPRYEESEVFKAW 

PDWRIEMYEEMGLIPGGAKSEIHDALVKTSTNLNSDPVDMLLHVLRLGLITGPVALF 

GVETINDILFGSPKITQTEGGPGILDPDYVNIMTTGHQMALMKYLTDAAEKLEEEAKA 

AGAKGIRIIGATCVGDDFEARAEHLPDTYAGFAGNNFATEALAATGLVDAIVSEFNCT 

FPGLKFYKEKLDVELVAVDDVAKVWGAELILWDPERAEEVAEEAVQRAIEAFKERR 

SKHEDKIMEPKHRHENWGFGYFSIEEAVGWENVLKLIEEGTIRGVCAIMGCTNLSS 
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GGHNVPAVELAKEMIKRDVLVLGAGCVNGAFANAGLFNPEAAELAGDNLRQVCEE 
LGIPPVLHYGPCLAIGKIEHLVFEIAEILREKTGEEIDIPDVPAVASAPQWLEEQALADA 
SSALALGITLHVSPVPPVTGSELVTKTLLEDLPDLTGGELIVETDMKRAGEILAEKIEE 
KRKRLGI 

5 

<SEQ !D No.:0537;PRT;Methanopyrus kandleri> 

MWTMEIEAIRVATGAPGELYMVAEIAEDKWNAEVCSGTTPISWETLVLEKPVEFA 
WAAERVCASCDASLGLAWEAAEAALNVEIPDEAERAREILNMANWRAHATVLAR 
TDFLDVKKPAYDLVRAAKDIMHAVGGKPDHPPAVTVGGLDLEKLPVDRVESVAKDA 
10 AEVADRLEDEVGSAVDRMKEDIDVEPEEMPAGLKVSDTYKGDIDPDKVETLMPDEF 
YRMKTTLEIANNWARYDGEPVLVGPYARVRSAENPLDLYTARAEEVARMLDGIAN 
AVSRLDPTGNFRTDVELGSGEGTAAVEAPEGTLIVSLRLRAGRVDKALMLTPCNFK 
VAAIGEMVRDLTVDRAETVLRAIGLSGRCLTH 

15 <SEQ ID No.:0538;PRT;Methanopyrus kandleri> 

MKVAVLSLMACGTCARNLEEVCHEEGHEWWSNLEGDEGEPDADILFVEGAVDFA 
DAETLEKLEEAASAVSTWSLGSCAATGGFERHVIGMRDPDRYHFTVFPAAKFVET 
DYAINGCPPTTDVIASFLRALEEENEDELRPYEVLSGDFHGLTPELSAPVTGPTVPV 
EDVLLTSNKDLCLGCDLDVIEKDLFCVGCGTCAASCPAWAIEMDEKPVIRQERCVR 

20 CGTCFVSCPRSFRI 

<SEQ ID No.:0539;PRT;Methanopyrus kandleri> 

VGEYREWLTRATDERIREHGQDGGTTTALLAHALEEDTVEAVIASSTVETWKPEPV 
IVTDPDELIETAGSKYAISPNVSALNEAIASYDSVALVGTPCQITAVKKSKMYPYGLAN 
25 VTERVKLTVGIFCTENFQYESLLKLLEDMGVDVENVERMDISHGEFIVRTKNGDVHS 
VSVSKLGDYANEACNYCTDFTAEDADISVGSVGAPDGWNWLVRTKEGEKVFRSA 
VDADVLEVKDIGEGDPNLLERLARDKKERIHTSMCATWRPYHPTVPL 

<SEQ ID No.:0540;PRT;Methanopyrus kandleri> 
30 VIKPRDFLRYFLYSYIVTSAQLLGDKAPTLRRMVCKNWKALLREHPELKDAEPVELV 
KDVAESFLGADVRIEEKSTETWHVRGCKICPRDLIEEFTGENPDLEGPVFSYNVCA 
FVTMVEEILHALGHIDSDIKHDPIKRGRCRVIVRPKGTD 

<SEQ ID No.:0541;PRT;Methanopyrus kandleri> 
35 LTVPTFLRKVTLREICVIEEYVDVQYRAIEALMDTLPSTDLVRLTVANALVSYQLSSS 
GEDWWREFSSYFRERRPRDIVREYARFLPRSRGNRRLIRQKLRRLHRAKAFLEELS 
WQDAKSYYRDMNRLRLDLARVLNADPESKTIVFTVKMFGYALRAITGRFRPYPFEIP 
IPVDARIERITRRITNDDPQLYWDSIARRTGIPPLHLDSILWVGTSRDPEVKRLLAKVL 
PKLIGELEMLGN 

40 

<SEQ ID No.:0542;PRT;Methanopyrus kandleri> 

MKLVIDVPKEIAKALDSKTRREILKLLEERGSMTISDIARELNLSKSTVHHHLQELRKA 
GLVDVIKEDRETPLPKRYYGLVRRLVRVSKPKLEDASEYVIKALERGEDLRTSMFLAI 
AAAYRAVLESLGIDASEVLYELGKEIGKRLAELGSEETVLRKGLEIIAESVEFRQEND 
45 RVWEIEGCHECSDLPYGPACHLEAGIIAGVLSNLRERPYEVREVECCGEGADRCV 
FVAEPATDEERPKS 

<SEQ ID No.:0543;PRT;Methanopyrus kandleri> 

LSRKPGEPAKEEDEKGLIAVKYAEEMLGDEYAEWEELHRIIWKESPLDDKTKHLIAL 
50 ALAAAAGDERRVGLIAETAKNVAEVTDEEIAATLALVAWVEGVSKVTRTWGVLRQ 

<SEQ ID No.:0544;PRT;Methanopyrus kandleri> 
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VRLLFIHADEMSFEARQKTKIAEEEPPIKEAEVEDCLWFAAVQEADEENPKAIAEAA 

VEEIEDVAGELKADRIVLYPYAHLADDLASPDVAVEVLKRMEGLLKERGYEWRAPF 

GWYKAFRLACKGHPLSELSRTWPEAAEEAEEEKIESEFLWMDGELIPVEEVDLSE 

LPEDFRHLVMHELGEERETGDEEPAHVKLMREKEICDHEPAADVGHVRWYPKGHV 

VRRCLAEYVENLMADLGAAWETPVMYDLSEDAIREHADKFGERQYRIRAGNRALM 

LRYAACFGAFRLLADTTLSRRHLPLKIYELSQSFRLEQSGEWGLKRLRAFTMPDLH 

TVCADMDEAVEEFLEQAKLCLEVGLDLGLEYEWFRTTEKFLKERKEVLEELAEAME 

KAYGDAKPVLVEVLPERKHYWECKVDFAFIDSLGRPIENPTVQIDVESGRRFGITYA 

DESGDERHPVILHCSPTGSLERVICAILEGQYKRFEQEGKLPTLPTWLSPVQARVIP 

VSEKVLEEAEKVFEELKSEGFRVDLDDRDEPVGRKIRDAGEEWVPYVIVIGEEEVKK 

GTLSVTIREESTLKEQRREEMTLEELVERLERETEGKPRVPLTIPDRLSRRPRFGR 

<SEQ ID No.:0545;PRT;Methanopyrus kandlerl> 

LLVKGGCELSKRRVLSVLVKDRPGVMQRVSGLFRRRGFNIDSIAEGPSEREGLARM 
TLTVKGNEQTIEQWKQLNKLVDVIKVSELDPERTVERQLALVKIRTKDRARAAELAR 
AAGAEWDVGRETITVEIVGEPQDVESLLELMKDIGNIVEIARTGIVAMERET 

<SEQ ID No.:0546;PRT;Methanopyrus kandleri> 

LKKPVDAHCHLCFKYFKGEEDEWERSRKKVLRVYDCGATPGTARRTLELAERFEG 
FVFSTIGLHPPRAPRMQQSVIDDWRIIREHADRIAAIGEIGLDYHYVKEPGERRRMR 
EVFERFLKLAEELDKPWIHARDAEEHALEVLEDYDWAMFHCYDGPAELARRIADA 
GHYVSLSTIHVIRGPKDERTRELLETVPLEAALTETDSPYLSPVRGERNEPRNVWRV 
IELLARVKGVPVGEWETTARNALEFYDL 

<SEQ ID No.:0547;PRT;Methanopyrus kandleri> 

LRKTNLAALVSAVALLGALVLAFAGGPRWPVGVLALIVGGLDVMISFRRGGDRVLGL 
MGFLLLMVGIAVLTGRVR 

<SEQ ID No.:0548;PRT;Methanopyrus kandleri> 

LKLCLVAFDGRIPMLSSIVDRFEEHVSEYLGEVKVKKKRAKLPEHAYSKVRGQYLAR 
ALLDTLRGMKGEYDRVLGLTSEDLYAPGLNFVFGQARCPGREAWSVARLLDPDPE 
LYLERWKELTHELGHTFGLGHCPDRNCVMSFSSSLLEVDRKSPNFCRRCTELLQR 
NLKRGG 

<SEQ ID No.:0549;PRT;Methanopyrus kandleri> 

MYRITSKKLETRRLNGAVWTIEYVDKVGRRVWRRAKRSDIPEWEIEERAFPKSPY 
PTYVFLYNLSNNPEGFLVAEVGGKWGYVIFELRPWLGEGHIVSIAVHPNYRRTGIG 
TILMGEAERKIAEAGYETVRLEVRESNFPARRFYERLGYREERREHGYYSDGETAII 
MVKKLKSPIQYRQ 

<SEQ ID No.:0550;PRT;Methanopyrus kandleri> 

VNAKG P LTRSTPSPVCGGTSRLWWREYVKE I QRKAETG EYAVRGFGTSRKVPH FD 

DLVILPAQVSRPPIDKYREPCNTKTVLGDRFAEKPLKLDTPVLVGAMSFGALSKEAK 

VAIARGTAMVGTATNTGEGGMLPEEREEAKWLIAQYASGRFGVSAEYLNAADAIEIK 

IGQGAKPGMGGHLMGEKVTKEIAEIRGIPKGSDALSPARHMDIVGPEDLKMKIEQLR 

EITDWKIPIIVKYSPGRVKEDVKIAAKAGADIIAIDGMQGGTGASPEIATENAGIPTIAAL 

VQAVEALNEIGMRDEVDIIISGGIRDGADVAKALALGADAVYVCTSVLIAMGCTACAQ 

CHSGRCPVGICTQDPELRKKLDVDEAAERVANYLKWTEECKMLAQLAGKTDVHNL 

EKEDLRALSEDVARITGVKMAGSDVELA 

<SEQ ID No.:0551;PRT;Methanopyrus kandleri> 
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LILIIDNHGQYVHLIRKNFDYMGVPAEIIPNTTDPEDVRERASGWISGGPSRERAGN 
SREIIEELTGEVPILGICLGHQLMAEVFGGKVDWAAGREEYARTEVEILDHEGIFEGL 
PDKIVAWASHRDEVKEVPDEFWTARSDRCEVEAMRHEELPLYGVQFHPELKFTEY 

GPDILKNFAKLCGEL 

<SEQ ID No.:0552;PRT;Methanopyrus kandleri> 

MWRTVKMGGSTTKFGFFTLVGYTALLLSLGAIVARLSEDRGLPDIPFLLLLGFLLGPI 

AGIVRPEYAQKAFPFVGTLGLIIILLDGGFEIGIDVLRRVASLVAKLDSITLLITAGISSLI 

FNLVFGLKPFSPIGFLYGSITCATDPATLIPVFSKVELPINISTALIAESVFNDPLGWLT 

KMSLSVMGLSSHQNPILLFISLAAGGAALGLATGWLERLLAREPFGEYWPITLGAA 

LALWYICEELLPGLLGYELSGFMAVAVLGMYLGNNLIKHDYLKDDRTFLKDFFEELS 

TWRIMVFTLLGACVSISLLKTFWLKGLVCALSNVFIARPAGVIIGTYIPPKEDLNLKER 

IYLALEGPRGWPAALVGTIYSKIVSNPHAVPVAIASEMPPKTLASAILVTTFLTIFISW 

LEATWAQPLAKRLLKEE 

<SEQ ID No.:0553;PRT;Methanopyrus kandleri> 

LPVEKHVERAPKRLAIAVITVSTSKFEEAARGEEPEDTSGDILESRFEQAGHETRYR 
VLIPDQREMVAGAVKWTANRVDANA/TTGGTGLTPTDVTIEAVGEIAEKQVPGFGEL 
FRRKSEEDVGAHSILSRAEMFWDGTPVACLPGSPNAVKLGAELLIEVLPHWVHSR 

GDV 

<SEQ ID No.:0554;PRT;Methanopyrus kandleri> 

VTAGGRRMSMVDVTGKKEEIRIAEASGFLRLTEDGVNAVKSGESHPQGKGDPIEVA 
KVAAILAVKKTPELVPHCHPIKITGVDVDVEVLEDGVKMSVRVKSEGKTGVEMDALT 
GLWGLVTLWDMVKYAEKDEEGQYPHTRIENVRWEKIIKEKE 

<SEQ ID No.:0555;PRT;Methanopyrus kandleri> 

MTFLTAGTRLVSLDYIAGFFDGEGSVWRFVRDGRYRAGYRVSTKWFVQKERDVL 
EEIHETLGMGHLYRRGSDGVWYLEIYRREDLREFVELIGNRTMVKRDALERLATVLE 

LLEGGVHGSRDGLERIREVWEG 

<SEQ ID No.:0556;PRT;Methanopyrus kandleri> 

LTDRIETRIPGFDEMIGGGLPRRGVTVLAGLPGSARQPLLDNAVWNVLEDGFRVLLL 

ATSTSPYEFLRRSEEYDRRAREAYEKGDLWLNAFSVRAGIYHRTVGEIIQDLEPHRI 

RELVPEYDPDVWIDSIYPMHRGEHEKFLQVISTLKVAAVRNDLAVLAGCALPESAL 

RSPNAEVADVLLETAVHEFRGALVYSLLPIRTLPPHLPKYRAPVSILDDGWWHCDK 

VLDVKAGEIRDVDEYLNDVLNMPESMAREVAEDSEVLGELEEERDDIEKLLEELEEM 

EG 

<SEQ ID No.:0557;PRT;Methanopyrus kandleri> 

LNTLERVLTFLQDLRSHLDGTGDMPEPRTLAEFALQRLTPMDLDICINIVETELVLWE 
ESGLHVRPALHPYVSERIGVYTLDDEEVGRFLGYPECCVEYFLEGHVRFDHDPDNV 
VWTEGFVPCSPTCRRAHRVHLLEFDADPEPYRRLEGRLRTRLEKLGVLSYHSAYR 
GFYEVHVPKFEGVHLDRPY 

<SEQ ID No.:0558;PRT;Methanopyrus kandleri> 

LVRVRSVSRIHVTLIDLHGGLGRVDGSVGVTLEGPRIELEVEPTGEGVKVDGEGEIA 

EKAERAARKVLDLYGIEGGVRIEWRRYPEHVGLGSGTQATLSAAVGTLEAHGVEH 

YDVRELADALGRGGTSGIGVAAFERGGFIVDGGHVFGPGGKEEFKPSAASGEVPP 

APVISRLEVPEDWRFVLAIPEVERGAHGDKEVNIFKRYCPVPAREVGEICRWILMVM 

MPAWEDDPEDFGRAVDAIQDLGFKRVEVGLQHPWREMMEVARSAGAYGAGLS 

SFGPTVYAVCDSPSARDVAQELEMYMREEGIGGEVSVSEPRNEGFEVTG 
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<SEQ ID No.:0559;PRT;Methanopyrus kandleri> 

LGVYVAENFTGVYAFDEEGNLIDHEPFPKDPDEIVERLLKRERGEVLEEEEALLSRL 

DADVINFEGTKADRERLEEVFDGELWEFPNVAGEVLRERARELAVEVGWDSEEE 

YSELVYEVGMKLSKEKVRATVEERDQMIIQAINTIDDIDRILNILTDRVREWYGIHFPEI 

NKIVKKHDDFVTLVAELGHRKNFTYDNIKEVLPEFPDHLAEKLEEAAKDSMGAEMDE 

KDLAAVQRIAEVARELYEIRRKTADYIDESMDDVAPNVKALVGPLIGARLIALAGGLK 

EMAKLPASTIQLLGAEKALFRHLTKGTKPPKHGVIFQHPLIHRSPWWQRGKIARALA 

GKLAIAARIDAYSGEYRGDELRRQLEQRVKEIKEKYPKPPKRKRGGRPPRGRRPRR 

RRSPRRSRRDRRRRSRRRR 

<SEQ ID No.:0560;PRT;Methanopyrus kandleri> 

MVEIEIEPHEEFEGVYWAIFEDGRKKPATENLVPGHQVYGERLVEYDGKEYRVWEP 
RRSKLAAMIMNGMEYFPFEEGSKVLYLGAAAGTTPSHVSDIIKESGVEYCVEFASR 
MMQELIPVCEKRPNMIPILGDATKPHGYAPLVEQVDVIYQDIAQPKQAEWADNAEA 
FLRPGGYVIVAIKARSIDVTKEPEEVFEDEERKLEERGFEVLEVIDLEPYERDHVGIVA 

EYHG 

<SEQ ID No.:0561;PRT;Methanopyrus kandleri> 

VNVLEVLNAAA/PSLYMGWTIGADDAGAAMGSAVGAGVRTMRQAVTLIAVFTTMGA 

VLEGHKWKTLGKGWQAHLDPIAAGATVLVAAAWYHLAVMLGVPVSTTQATVGSI 

AGVGCALGLPVNWSKFGQIAVGWFLSPILAMIPAYFVSRRLRAVLEKGKWPLAEIER 

KIGWLLTISGCYVAYTIGANNAANAVAPIVMTGLLDVRSAAIVGGIMIAVGALTAGSKV 

IETVGRKITRLDPVTAFSAELSAAIVTHGASELGIPISINETTAGAVIGVGLSRGELNTH 

TLKKI FTTWIASPVGSFVMSYALMRLYLSVRGAAVP 

<SEQ ID No.:0562;PRT;Methanopyrus kandleri> 

LILRPSTRPAERALDALLEELDTMIEACDLLSDVTTMEESPKEVEERQESLSEEVAEL 
KDRVDEAMESSSMIPWKEELGYIAENVRRAAETLLSLASLLVSFYEDLEEEDREKL 
DEVIEGIAKIASGVRESVELLNEDVRKAAEHVEKIRDQEEDVRSRLRTLMLKTERNG 
RLAPIVLEIERALEDMDRALDGVNRIKVRFLG 

<SEQ ID No.:0563;PRT;Methanopyrus kandleri> 

VRPVEVLGKRWAHPIACASGALAAHRPGMENAVLRGAAAIFTKTVTESPREGHPGP 

VFVDYLDEGYALNAMGLPNPGPDRMWEIEEFRDEFDVPVYASVAADGPEGFKRL 

ARAFSGVADGLELNVSCPHAGKGYGAELGSDPEAVAEITEAAVRAFDGPVSVKLTP 

NVDRETLLEVAAAAIDAGAEALTAVNTLGPGLRIDLRTASPVLGAGVGGLSGPALKPI 

ALRWADLALEFGEEVEIIGVGGIRNGEDWEFLFAGAKAVQVATAAREKDFGDIAM 

ETSHILKELGYDGPEEAIGAALPEYRERLRRLGWCQ 

<SEQ ID No.:0564;PRT;Methanopyrus kandleri> 

WSVKPIPAEWENREECERTIVLRLRPERPIRWEPGQFLMLGISGVDEKPMAFSGG 

DDREFELTIEIVGPFTERCADLEPGDWWVRGPYGKPFEVRGSRAWVAGGTGVAP 

LVPLVERLRRARVHVTSVLGGPHADRLPRKDDLEKLSDELYVTTEDGSEGRKGFPT 

DVLEELVEKECPDWYACGPEGMLVRVAEIAREHDVPCQVSWRYVKCGEGICGS 

CALGKGLLVCRDGPVFWTEELEGTEFGGVRRDVTGKPE 

<SEQ ID No.:0565;PRT;Methanopyrus kandleri> 

VTSRESLSDVAFVLPAHNEEGAVGKWREIRRMYPDALIIWDNASSDRTAEEAEKA 
GALWREPVKGLGKAIKAGIQCALEHGARIILRTDSDGEFDPNCFAELIEAADDYDLVI 
GNRFSEGRPENVPLSHYLFNMILITLFWLFYGKILDVTCGCRVFSRELAREILKRDVD 
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DGPAFDADTTSLAVSLGYSVKSVDVRLRGRISGQRKVAPTVIGKVLVGLRILFRVAV 
NRLRWRCETPSTLSRGQ 

<SEQ ID No.:0566;PRT;Methanopynjs kandleri> 
5 LGLAELRELIEPEETDLRALAGREIAIDAFNALYQFLTTIMKDGRPLMDSRGRITSHLN 
GLLYRTVNLVEEGIKPVYVFDGEPPDLKRETLERRRERKEEAMEKLRRAKTKEERE 
KYARQVARLDESLVEDAKRLLDLMGIPWVQAPSEGEAQCAYMARCGDyWATGSQ 
DYDSLLFGSPRLVRNITIVGKRKHPHTGEIIEVKPEIMRLEDVLDQLGLESREQLVDb 
AILLGTDYNPDGVPGIGPKRALQLIRKYGSLDELKDTDIWPKIERHLPVEPEKLRRLFL 
10 EPEVTDDYELDWDEPDEEGLVEFLVEERDFSEDRVRRAVERLKEALQELRKGGRQ 
ETLDAFF 

<SEQ ID No.:0567;PRT;Methanopyrus kandleri> 

LIAEVAEFVLEALLVIGVSVFGLHLLGALASEKIRCRAVPLVWGLIHPHAALTTAREM 
1 5 GLKGRELLIAKVSFNSATYTATACVNALTLLGSTVGGPYALTLALVDATETIVGGLLL 
RRVRAQLPTHGSLRDALNEATRTVGRIAAYLVPGALLGIILSSYLRGLGGYWPMTFL 
ANPVAGCAAVGTMLRSGVLDYAHAYSLAVTGAALAYVGRLLRSCGPVTVAITGLRS 
GSLLSTVNLLADIGLLLWGMVIGYLTFGPPGVPPLGVLGGF 

20 <SEQ ID No.:0568;PRT;Methanopyrus kandleri> 

LGSLETEPVSLSLKRPFRISGREVRRVRGYWCTCVIEGNSGRGFGLRRGIAEEMAT 
LDAVARRYDEPLCRVWGREPASIESFATVDLVGAEQAEKLARRYYLRGYRKLKVKV 
GGDDLKRDLERVEACVKSAEFDALILDGNEGLTVEEVFRLLDFLDFDGDVYLEHPTP 
PDSLEEVCESCEAPVIVDVMDLGARSIDDVLDVAEPCDIVNIKTQEVGFVGGLRLAR 

25 DAREEGFKVMVGCAVESFSSISAAAHLAAAVEADLCDLDGHLFLDEDWSNPGYAP 
VMVTEGPGWEVRVERPKPA 

<SEQ ID No.:0569;PRT;Methanopyrus kandleri> 

LELPHKPGTPAIILCHGAFDEPHGKTAHGLLRFGRIYDIVAVIDRELAGKTAQDVDPD 
30 FPPVPILRSVSEALEELDPEVLLIGAAPPGGKLTPEWKEEIIEAVQAGLDWSGLHEF 
LSKDPDISEAAEESGSRLIDVRKPRKELFRVADGSARDVDATWLTAGTDCAVGKM 
SAAIELVERLREEGVEAAFLATGQTSIMIGAEDGVWDRMPGDFMAGAIEELWRLA 
EDHEIWVEGQGALSHPAYSGVTLAILHGAWPDAWLVHDPVREVRDGFPRFRVPD 
PRTEVTLIESLSAAEIVSWLRTWDERLAEKLSSEGYLVERLGDLRRTVDRVLEIHRM 

35 GR 

<SEQ ID No.:0570;PRT;Methanopyrus kandleri> 

MRIRPDSTAEDILPLAMAVHELVNRLPVTMRTRDNPGVRIEDGEVIDDEYTGPVLEE 
VLEKGEVIRKVPESGPYEGTPNAA/VPIKDEGETIAALGWDLTYGIYSSLRKVTQRPI 
40 R 

<SEQ ID No.:0571;PRT;Methanopyrus kandleri> 

LKPKCYRCPSPGDTCDRCGLADGDQMERTVESYRRDELFRSASEIEVEGYMEWT 
RVEEIAELCERMVWKSVGVAFCVGLAEEARALCEFLEGRGLEWSVCCKVGGVPK 
45 SKLSLLELKPGDKVCNPRLQARLLNEIGTDLNVLVGLCVGHDIIFIEESEAPVTVAWK 
DRRLAH CPALALTN RYYRRKLGLE 

<SEQ ID No.:0572;PRT;Methanopyais kandleri> 

LAKKLCFFLGCIMPNRYPGIEKATRLVFEELGYELVDMDGASCCPAPGVFGSFDLKT 
50 WVTIAARNLSIAEEKGYDILTVCNGCFGSLNEANHLLQENPELREFVNEKLAEIDREY 
KGKVKVYHVNTFLYEEVGVKKIKEKVERPLEKTDGEPLKVAVHYGCHLLKPSEVTGF 
PGSVEDPRTLDELVEALGAESVDYKDKIMCCGAGGGVRSRELKVSLHFTREKIFNM 
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LEAGADCTTNVCPFCHLQFDRGQIEMKEHFEKLPPKKLPVFHYCQLAGLAFGMDPE 
ELALETHEIDCTPVLEKLGLA 

<SEQ ID No.:0573;PRT;Methanopyros kandleri> 

LVEPRDTVIREEDLNPDFLEELSELVEPVFEEEEVLSVQACYQCGTCTGSCPSGRR 
TSYRTRLIMRKLQLGLVDEVIKSDELWMCTTCYTCYERCPRGVKIVDAVKAARNLAA 
KKGYMAKAHRMVAMFVIKTGHAVPINDEIREVRKNIGLDEVPPTTHRYEEALEEVQK 
LVKINEFDKLIGYDWEEGDLVD 

<SEQ ID No.:0574;PRT;Methanopyrus kandleri> 

VRLDVDVAIRVNGVLLTPEELELLLKLSEHGSMSKVAEEKGVTRSAVHKRIRNLEER 
LGCRLVESSPLGSYLTEHGRRIVIKYVNAKARLSRTETTVACSETVIEDVLAALGREH 
DVDVIVPPHEKMRRVEADVWPDDPVIVFDRSDEAVGEPVWRRTRLVRVGDGSG 
FVEVPGSAQRIYLTDLRNREEIRPKMRVSYYASALEAVRDGGMWTWPEELAPEGD 

DPGPHYTVMALPLTRDGEDLLDVLEG 

<SEQ ID No.:0575;PRT;Methanopyrus kandleri> 

MPICVEEPERIREAAESLMETLDLDLYPVAMKLYLSEGDVPDDYERVGEECRHCEF 
VMTVARGEMDNIYATPEEQACKGGSAAIGLDDIPDPVRTGKFYYEGLGQHATLSAS 
KRTVELVPKAFDGEGVFEAITYEKATGVEWPDVILWCKPKEAMKIAQAYLYPEGG 
RVYSDFSGIQSLCGDGVGKIMKEGGINFTLGCNGSRAYAKVPDECLIVAMSTKAFW 

VGHSVTEIP 

<SEQ ID No.:0576;PRT;Methanopyrus kandleri> 

LRPFLRPIWELVQGTAELRPERVLSCVFGIKEDEAELYLKLLENSEEAPFTVEDVAEI 
INRSRSTAQKMLQSLVRVGMVERERETLPGGGRRYLYRPAPWEKVKELGLENLRIV 

CEE1ERWFREFTPH 

<SEQ ID No.:0577;PRT;Methanopyrus kandleri> 

MSEERRPFKAEKVETRDGEILLRCPRCDALFRDQKSYSRHVNKSHLYKKNRPKRIL 
KKMKRRGDVLVQD 

<SEQ ID No.:0578;PRT;Methanopyrus kandleri> 

VGKRVLAGGVFDILHPGHVAFLEEARKIAGKNGELWWARDETVRRLKRTPIVPEE 
QRVRMVSALKPVDRAILGHPRDFSITLKTVKPDVWLGPDQDIDEKEVERWAERAG 
VDCEVRR1EKYERCPLDSTIKIVKRVIELWKRGELRV 

<SEQ ID No.:0579;PRT;Methanopyrus kandleri> 

VLVLARVFIHPPNSLILHDLVERFGHEPLSLPKEISKRVRDPEIDSPPMNVTPQDAKR 
GLKYAAVEVPSGVRGRLALIGPLIEKADAAINA/TGIEDFSFGCLGCDRTNEFVTYLVR 
RQGIPVLELEYPKSEEEAKAFVREIRDFLESL 

<SEQ ID No.:0580;PRT;Methanopyrus kandleri> 

LAVQIAQLSCGTEYSGVQPEIERAAERVGAEIVLPEVDIDIVEEACEEVGYTPKSANL 
KVLLARAYALANGYAEADAAI I LTCFRCAEGALVRSEARRYLQENTDLPWTYSFTE 
DLDASELLTRMEALVTIVERKGLLARKRQEGLTLGIDSGSTTTKAWMEDDEVIGTG 
WVRTTKWESAEKAVERALEEAGYELDDIEAIGVTGYGRYTLGRHFDADLVQEELT 
VNSKGTWLGDKQEGGATVIDVGGMDNKAITVWDGIPDNFTMGGVCAGASGRFLE 
VAADRIGVDLDKFGKLALEGDPEAVRLDSYCIVFGIQDLVTALAEGADPEDAAAAAC 
RSVAEQIYEQQLQEID I REPVF FVGGTSLVD GM VKALEDVI GVEVWPEYPQYI GAV 
GAALLASNYV 
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<SEQ ID No.:0581;PRT;Methanopyrus kandleri> 

WEHRGKRILVRASEKEAAELYYDITRHAATDLGLARTITAAVFHLDIEAPLYAAAVRT 
RPMLRPVTLGKVSHLELDDEEGTLKVSVAVERYFPDVIRTLQSVFGEDRVRHEERL 
EITIEPPEGMSPEHLEKLEELWHDPRKKLAHRVYDFIERVRPEGFRVARYARFDQD 
FLYLASEGTLEDEWTDLLFELPGELDRVGERRGPSE 

<SEQ ID No.:0582;PRT;Methanopyrus kandleri> 

VRGPCPNDHPCYVGEHGKFVKVHLPVGGRCNIHCRFCESGLEHEGVRVDYPGRA 

VRTITGDEARTALKRVKEHCGRVDWGIAGPGDPLANWEDVKETFDWAETVPEAK 

RCLSTNGVWLPDLIDEVTELVHSVTITVNALDPEIAADIYDRALTPEGEVLTGKEAAR 

WIVERQEGAMDALKKERYILKKVNFVLVPGVNEDEVERVAERAADAGFHAMNVIPLI 

PGGDMKDHRPPTCRELSRARDRAEKYITVMRRCMQCRADVIHCRGRPRLIWELLE 

ED 

<SEQ ID No.:0583;PRT;Methanopyrus kandleri> 

LGVASVFETVIYEGGVYKADEMRDLVEDLGGFVLSEHQMQLEVHMVLAVPVDDLD 

VIERKAEELLGEIRRMPLAGTEIAWGMSLARHHMPHPVCDIAEYLRRHGAKSNVIG 

LARGYGRELAQLRTREKRLLEEHDLVIFWGNFKDCIEKYKLPLVRRIERVPVWVG 

GPEEIDADDWYVGGIGRKPYRFRKGREITKLDEIVDWSKIIEERRQELAEDPPWP 

PMWKDRINRELKIEERFTSPMPITLQLDGLRVKAPYDEWADRVAEVEVFGWKLREI 

ADIRRSEMDDHILVKIRPKSAVTG 

<SEQ ID No.:0584;PRT;Methanopyrus kandleri> 

MNVRPGGPPVLDPVRLGVPMEVPEDPVELVRVFRVLVETLERGTLPFLGASYRSV 

NGKVYGPYYEARWKPRKGERGRTIYLGREDNESVQFLREWLETIRLAAPRLSEHR 

KAKWFVARAVRRALVPVLRQLAQMSAEHRAEVLQKLEEIVKEGVSRTCSILRSVEF 

NPLRRLGWPGSGKEIIDSVLRGLPGTVRDILVDVLAPWPA\A/YSLRIVRLWRGEREA 

RRYWRERVGLYDRVKQREAA 

<SEQ ID No.:0585;PRT;Methanopyrus kandleri> 

MSRGTKAGIYRDVLVIEVFPGAVPDTGTLRALNERERRLLLAAAGYDVTEFWARSFI 

GLLFDHPTPLVRASERHEKLLPEATVAAVRELCDRIEPEKLRKIRSRVASGETPREA 

VRRVLGSKMAGAVSRLLGRVMGYVQSDPLSVAITLQVLGTMIAADKRLEDVSTVLV 

WPGLEHVH I DVYRLARRVYSN LVRAMKSLRRYLN PRVRVRVYVATGGKLEH PAG D 

SPEEELIEAYEELSRRPTVRRFFPERGHFTEVPWDRALAEFFVRVIRRELHRRSLKV 

VRAAKREGASGRELSEVYGREYGKWLSRWFKRGRRWLNFHRPSPALSDISCCFV 

ASEAGVEGYHEEFLIKVLQKVLREWERRVTGRRLVRKIVRKIARVLKEDFRVEGKIR 

EGILHMARLLGGRRKAALGGKTLLEAFGAPPPS 

<SEQ ID No.:0586;PRT;Methanopyrus kandleri> 

LDFYSPTFHSRECETAGARKMDVKTLVGEYYASLPSGVLREFVEDPSSREWAYTFL 

KGRDIVFTRKRRLDEVSGFLELYHSTGKFKNPKSWEGLLGWDLVIDVDAELPEEPE 

AFLKSLGRLLKDWIACDELRRALGFPRPDWNFSGSKGFHVRYFDSTVRRWLRWD 

LHERRGIKPGEIIQRVGRGWWLAREGFVAGDRVRALREGLLDDSMYDLKRLIRCV 

GSMNVKSLLPAVPVWSREGGRWVDFRDEVLGMNDLELGCLVAHRTLTWPGRGGL 

GWLSRVLDLDTDADPEDPSDFVEVWGNVMSVLGELKP 

<SEQ ID No.:0587;PRT;Methanopyrus kandleri> 

VRFWPFADRGDRKTRLSSCMDEETRERFALAMLRHWRVLSKFGEVEWTPDSSL 
SVPGTKVRRSDASLDELPLPDGEFGLVMSDLPLLSEEDVERALEGLKDADWLCPS 
RRGGTSGVFVRKGVRFRPTFGGVSFPRNLRRAEKQGVEVAWKSLGFFADVDEPE 
DLLDAALLGRREVAKIARSWEV 
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<SEQ ID No.:0588;PRT;Methanopyrus kandleri> 

LLSREEILEILSEYDLEDLSIATLGSHTALHILKGAKEEGLRS\AA/CEEGRTTPYERLG 

VADEIIWERFQDMLDEEVQERLRELNAIWPHGSFVAYVGLDGIENEFCVPMFGNR 

RLLRWESERSLERKLLKRAGVKVPKVFDSPEDIDRPVIVKFPGARGGRGYFICSDPE 

EFEEKAERLIEDGVIDEEDLEQAHIEEYWGTNFCVHYFRSWEDTVEVLGMDRRYE 

TNIDGLVRMPAGDQLEAGLEPSYVISGNIPWVRESLLVQLYEMGDRWRASEDIEE 

PGFIGPFCLQTLCTEDLEFYVFELSARIDGGTNVTFLPYAYLKFGEIVTMGRRIAKEV 

REARDKGLLEGWT 

<SEQ ID No.:0589;PRT;Methanopyrus kandleri> 

MLLIVAGHDPTGAGLRADIATAEALGVPAVSLPTLLSLQDEGVELVEPVDSRFLSDC 

LARYVPRCEWKVGAVPTLKTFEILAKRLRDLTWWDPVFRAEAGGELSEATPEEAL 

ETFGETVDILTPNTEELSQLVGREVRTTVEAELAARELVEEYGLTGVLVTGGHSVDR 

RDVWVPAEGNTIAWEVPPGEGAHGSGCVLSTALACFLVRGLDPETAVERAVRFAR 

AAVREARNTPFGRVADPVAQIRRDATLGKATQHVIRALEIIESDPAFARAIPQVGMN 

VAEVFDPSRGLEGWGLSGRIVLDGDRPTAVGRPVPGGSKHVGTVALTAHRLDPS 

VRAAVNARYDEELIERARDLGFWSSFDRSEEPEEVDSTMEWGTEVAFRRADDTP 

DWYDEGDVGKEPMIRVLGKSAVEAVTKLRMLLGCWGV 

<SEQ ID No.:0590;PRT;Methanopyrus kandleri> 

VSSFKRLLYLDVISRSHADFAKRVIRRLEPKVKVRVECLSKYEREDDALTYDGRLKD 
EEPWKEFLRRLGRESSDTWATALNVPPDVPDISPNPTWIGVNTGDHPKTLEVAGL 
ADWWGRRLYSPSTGPREFGRVRSGRLRNGTVIVDVEDLGLRYASKAVPVIAVLV 
AENGVDGLIRDLRRNRVRTLTEEVLRDLSLSQV 

<SEQ ID No.:0591;PRT;Methanopyrus kandleri> 

VSKAQILWLAMLSVGLQSVSAAPIEGQFVEENDYQWSVQVTHCEPTIDMTKYPVIV 
GEKAVYLVLLDERDVQKGGGLCDYQPALMPVPKDYVEISGNKLSFKVNLEGQKLPF 
YCMYLGVDFPDKLVMVTIEELAKHSVRYDWGYISEPKPLTLSFLRKIVEAFESQVDN 
P FPHSAFKN EAVWNAVRDTPYI ISG PVHVSAVDYGTD YVELE I E I PVRTDVTELTGTI 
EVKSGESTQTLSVTGSDWNGVIKKREYRRPRIPWK 

<SEQ ID No.:0592;PRT;Methanopyrus kandleri> 

VEVTIQLSGWEGQQVTDVYPVTITVQLVKLNSSVNITVEKITESEAVLRVDYQINTEN 

CSVKSVEVKLLKDGNWASEERSQAEGTVRFTVNESGTYRWIEATVEWTTPSGRH 

EEKLTLASEDVEVTLSRLEVGAPSVKVSDYGADWATLEITVPVTAVGCEVTGGKVE 

VIEAGTGHTLATTEATVDNGVLKATVKLTGLRSARIPIIVRVTAEGKTPTGDSVTATAE 

ASVEVRLASAELGGSVRVESPRP 

<SEQ ID No.:0593;PRT;Methanopyrus kandleri> 

VCYEIHTQNCTVESVTVELLKRTDQGVWWDRRTLSATSDWTFRVSEEGQYKVRI 
TAQCTHGVTMTAETEPVTVQFLPKVEISGFKWETDYGPDVWELRITADVHVERAE 
KVSGLWVEDAKGNVLGKFPVEISDHMDVKVRLEGLENVS 

<SEQ ID No.:0594;PRT;Methanopyrus kandleri> 

VDSWLSKKVKRIVEVRGDQLVIETQTGERCILKVDERGELRPVKFLVIKSGSYEVSV 
AGSAKAKAKARATP LI LI LP I LLRLVRRSTA 

<SEQ ID No.:0595;PRT;Methanopyrus kandleri> 

LRRYRIRPTDFVAWSHFEARELLRAVRKGGEIEIQLDLGLHSGKARINGDTWIEGV 
ELTRDELESMTGWKGAYGLTTDNVYRIEIRAEHYYKLLPVRPGEAPTIEIDGIRMHRT 
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KWTDPWTDAGVKVGKVGVSEGDRVLDVCTGLGYTALRAVERGAEVISVEKDRNVL 
EIAGANPWSRGLEEVEILLGPAEEWPSLDDEFDAIVHDPPRLARAGELYSENFYRE 
LLRLLRPGGRLVHYVGAPGSRYRGKDVLAGVSRRLTRVGFEWDVDRRWGLVTAE 
KPSARV 

<SEQ ID No.:0596;PRT;Methanopyrus kandleri> 

VLPDHGSYALVFRVNRRVKVNVGSLGDVIVEAGSWTYVGSGMGQGSSGLRGRLG 
RHLKSAREGTERPHWHIDHLLSQVRPEVEGAWIMEGDRECELAAALADMVPGIRG 
FGCSDCHCETHLFRAGIAETAEAVRRVGGGTFLPTPTLERWVSQL 

<SEQ ID No.:0597;PRT;Methanopyrus kandleri> 

LFGDSRLVLALLVILVGATIANAGNLMYPLLSRDSRAHVLKIWYTYHMLADGRWDPW 

CPMWYSGFPYLTYYGSLGYLLGAAVDAIVKDPVRTFWCLIVASALIGVGVYALVRA 

RGYARKVAVICALLGLTSGGFMKALNWEGVYPTILSLGFGFLALSCYERWLRGEKR 

HLAYATLLLVPACYSHPLGGLLSGGLILTRGIAEAVLREKLRTPRFLLQSTAPVAIGIAI 

AFSHYAAAIYYKRFLSELWLYPPGSVAGVLKDLTVGGKWSTGLLVTVTGIVGVAYEI 

RRRTGFGLFVLFWGMVSIVNn^FAFVLGYWKYLPLGKNMUVERYTTVLMPMLLAVTA 

APWRQLLRSVKAAWAAPLGVAGLLLSGSVGALTYVPPEPPHVTSSAMKLWKWMG 

DSWPDDSYTARCDADPYTHLFDASVPISPIYSGHPTIMGWFSQGDPMFFSLAARW 

EWELGWVYDPNTLKTSLWATNTRYLLTKSSLLSKKLSQEPGFVLRKKAGDYRVFEF 

LGHGGSACWPHPIAWDRRLGLRTENAYYTTLLNFVATPGNRYVFVDATFCDARK 

FDRVIVRPLTPGDVDRAVKLAREGRKVLLILPVSDTRVARAVERLGVRVSPASPPSF 

VPLRKYLPSAYRVDGRWWKDVRVGHGLVRVCGVDWYFTMRFHRLIKEVQTEGY 

RMPRLPTDEERKFVNGVLRGFDSGKPTQVHLEYRGDPAVMRVCGNGWVYLKVKY 

FPAWRSSDGPVYPASCGQMLVRAHGDTVLRYELPQSLSYGSYAAAVLGTLALGAM 

LLWM 

<SEQ ID No.:0598;PRT;Methanopyrus kandleri> 

MDVIRAILVTLALLYGVGWTSTWNWTIPHEMVRMSAGIYQSTGATTQLTLNPYRGR 
ATLAVAYDPAVLVKLGDRGKPVRLSPSSLRVGRVKVKSYGDAWIHGPCSVRPYISA 
HGVRYSFDIIDTPGFSVYFNRSGYLVLVSHGKTTKIRVLPLIPLI 

<SEQ ID No.:0599;PRT;Methanopyrus kandleri> 

VPELPYVAVPKHMAERARRVLSREDLLAKDVKARREEDMVLFPVRDAGRAGSVLE 

ELGIPYEAGEAEFERTVEHRSVEEVLEDSFGWSVPVPYDVIGDVAWQIPDELRGH 

EREVGRAIMKVHRRVRAVFERGPVRGVFRVRDLRRIAGKGPAVTEHREHRCRFRV 

DLARCYFNPRLATERRLLAEDWEEGSTVLDLFAGVGPITVILKRFVPSVEVTACELN 

PVAYRYLLEN LRLNRVEARAFLG DAREVSRLVG RFDYVI MN VPKMAH RFVETAVRC 

VRPEGRLIYYRIAPNAEEAFEELRRKADRPVELESHREVKPYSPEESLYRLWRVH 

<SEQ ID No.:0600;PRT;Methanopyrus kandleri> 

VIPVTNA/YHNVHSPRKVEEMARTVAGFGAKRFVISRALGSAAQEGVPKAQRICLEA 
GVELLFFQDLEEALKALSPDVTYMAEDAEHGGAKPLDFDAWEEIEQEREVCFVFG 
SARPGLTKQELELGDEAVYVGTERNVGEVGAVAILLHELRKRLNQ 

<SEQ ID No.:0601;PRT;Methanopyrus kandleri> 

VKKWALGIVIVAVLGGALGYYYYTTTSNWRIGYQPSDHSAALFVAMAKKMFEKEGI 

KVETYEFKAGPPETQALAAGKIDVAYIGCVPAITAYSKGVPIKIVAGVNQEGSAIWR 

KDEAGKIKDIKDLKGKRVAELMKGSIQDCMLRTALKRAGLDPDKDVDIVEMKTADAV 

NALGAKQIDAFIEPEPGPTMAVKKGFGVRLMDTGKIWSHHQCCVLVMRKDFIERHP 

NLAKKVLKVHVMATKYVQEHPDEAAKITAKQLKVPEEVEKEAMRHVRYSVDLDVDS 

IKMFARFLKQLGYIKELPDWSDFIDLKLLKEVAG 
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<SEQ ID No.:0602;PRT;Methanopyrus kandleri> 

VIRNGDERLETLLKVSAPVAVLAIWQAVSGLGLINPVLLPPPSQVFSVFVEMPGEILK 
HALTSLYRVAVGYSIAAVAGVSLGVLMGTYRTAH AAMDLLI E 1 1 RP I PP I AWI PLAIVW F 
GIGDPSAFFHFVGSFFPILINTISGIRSVDRIYVEAALNLGADDTALIRHVLVPGALPNIF 
TGLRVGLGVGWMCWAAEMIAAKSGLGYMIIEAQRILATDQVIAGMITIGLLGLVMDR 

GFRYLERRALVWR 

<SEQ ID No.:0603;PRT;Methanopyrus kandleri> 

MAVILKVEDLHKSYDDLKVLDGITFEVSEGEFFAIVGPSGCGKTTLLKIIAGLEDYDAG 
RVLVDGEEVREPGPDRALVFQEYAIFPWKTVLENVMFAPLMQGKDPEEAERIAREC 
LKWPGLEGFEDAYPKQLSGGMKQRVAIARALAAEPRILLMDEPFAAVDAQTRNKM 
QEELLKIWERTGQTILLVTHNVEEAVFLADRVMVLSPRPAEIVDIVEIDLPRPRDRTD 

PEFVELRARILDMIGSR 

<SEQ ID No.:0604;PRT;Methanopyrus kandleri> 

MSGHTGPELAPELERHGVGMVILGGYPGDDATYRASKLVARRRDEFAVPPDRLPE 
ELSRVDVEIPVAVNVRFADPREAGELSGELADLVDWEINAHCRQPEIVRAGAGEAL 
LEDRTRLIEIVEAVAEHDNWSVKLRGPHPAFEDALEALRDSSVDVLHVDAMKPGEP 
TYELEWRAAARVGVPVIGNNSVRTPEDVDRMFEAGASAVSVGRPILEGDWDVLER 

LVRYTVLRKSSEGAGLART 

<SEQ ID No.:0605;PRT;Methanopyrus kandleri> 

VPLRSDYRYRSITLKIVGPEGYRRDLIFLSDRCTAVYNELNYLRRRFFFKGKLDAVAV 

SRSELTFRRIYREYGPILGTQTWAIGEKNTEAWRSYFKQIKEVKSNKRRTICQPPRY 

WKGPLGREPRFVFLASQIRRFEYDPLEHRGVIEILGLGDWDNLPNVGFKRGRGRG 

VRLEFVGWFPWHPNRVKEPKRADKIILNGDDGKEFFGRSEIVYSWADNAHYLTLNM 

KVNKGESWLVSRLTPNGRVRPIPRTGNNCENAAAVDIGRRIFAAVYFSDGKKPVLV 

RWGDAWSRWSYWRKIKAPKEQRRLNKNGANFSHRLKQYYVKAHRAIMDAIRHLVS 

KLVQILLSREVTLLVIEDLKGLRQKLHGELAYWAYKRIIREIKRKCEEYGIEVIEASPAY 

TSVTCPMCRSKCKRNGGLVICSKCGKTMNADIVRAYNLLTRATDDPPEPELEYLTG 

SNCTTVLPSNHKPPITPNR 

<SEQ ID No.:0606;PRT;Methanopyrus kandleri> 

LVSVLRTLLRI PAVRRSLWLSSI LLTSTVi FH FLEGWPLLTCLYFTAATITTVGYGD W 

PTTEAGRLLSVIVMFSGIGVASYALGDIIQLVFRGELSLAIKEDVLRKR1KEVENHIIVC 

GFGRTGSRVARLLSERYKFDWWDKDEEAYERAVYQGFPAVLGDATREDTLQEA 

NVESARGMWATGDDRTNVFVTLLAKNFRRDLHWAVANSREGAKMMERAGADE 

VLFLYDCASRHIVRAALSPTMFRVTVRHSVDEISDVMWIIIGNGGWQCVEYYTPPLK 

SPIRRDWISSMDEVMRFVKSLEKYPERKRTLEDLYRVSENVHTYYVIVHNEEERER 

ILRELDRRGYLVGVDLTIDEILQEIERLRGE 



<SEQ ID No.:0607;PRT;Methanopyrus kandleri> 

LSSGFKRPSPRTWRPKEEEELIELIVEACPTEGPRVKAGDDDAAVLPDGTWNFDA 

MTRSRHVPKELRDRDLGWKFVASWSDVGAMGGEPSFFGFSVCLDDEVDVEQLV 

LGISEGLREFGVSLIGGDWEGEELVLSGTCLGKLKGEPLLMSNARPGDWAVTGPL 

GGPNAFVRAILNGMEPEETLYERFARPRPPVEVGVELARGGYRAAVTDISDGLLAE 

AEAIARRSGVAIEIHTWKVPVDEGVEEVAQEFDVDPVDLALEGGEDYEFLICGPEDV 

VKEFGLTTIGRVTEGEGVRIVRNPRARSE 
<SEQ ID No.:0608;PRT;Methanopyais kandleri> 
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LKPELKRVPREELESIANEMARKFNCERVASWRSFHLIKLEGRWTEYFWNRVDFD 
PADLPERADPFLVGRPFCERSARGDLRIHVEGARELARRVDEIKTYVTERAAVLFTY 
GRDVLPESIVEIRGPKEPRLVAWYRDDLGEHCVGVGRLRFSEDGRPWDNVIDRG 

WYLRRGG 

<SEQ ID No.:0609;PRT;Methanopyrus kandleri> 

MLAISMDVENVPGALKAIAGVIADHGGNIVHIQQDSEGELARLYMEIEGVERPKVLVS 
ELRSLDWREVRVLRPLKEIYGKRVIVMGGGAQVAEVARGAITEADRHNIRGERISV 
DTIPLVGEENLAEAVRAVARLPRVGILVLAGSLMGGKIAEAVQELREEHGIPVISLNM 
AGSVPEVADLWTDPVQAGVMAVMAISDAGVFDLSRVRGRKF 

<SEQ ID No.:0610;PRT;Methanopyruskandlerl> 

MLLEKSLEEAPWNRNGYWYFIHPITDGVPELPPELLREVAYRIVRALDSTDFDKIVC 

VEAMGIHLGALLSDMLDRPLVIVRKREYGLDGEVEITQEKGYGVEKLYLNGVSEGD 

RVWVDDVISTGGTLVGLINALDDVGAEIEDNAAA/VARGGLDRVREETGVDVKYLVR 

VEVSEDGVSWESRYR 

<SEQ ID No.:061 1 ;PRT;Methanopyrus kandleri> 

LYPMLRDFLVTEDAVFSVISYVHPEDGFLALMRYVKDPEGDRIRRPTGERYRKVSFE 

ESFEILRERHPEYVRKVRGDFYDQWPPEDWEHLHPRDRMERILEEPRDDLEEMA 

ARAVLELAEDSGVPESRFGVTGSLLPELHDPAESDLDLWYGVQEFLAVRDAILRIQ 

ETGEGRDLLRALDYDQWERVYRRRSPELDFEEFLRHELRKGNRWIGDRVCDVLL 

VRDESELSDVRWEEFETVEENVRLVCEVLDDSLAFDYPARWRVEAVESDTEEGYE 

VTEVRSYTHTYVGQAFEGEVIEVSGKLERERNSGELIAIVGSSREAEGEWIRVLKDQ 

R 

<SEQ ID No.:0612;PRT;Methanopyrus kandleri> 

LIEERVEGAELRWRLEPGERFPESVDTSRWRNSVWSGKGSVRALRWRLGDTPV 
FETRGKFELISLEGLLFDDGSYHLHASVSDENGHTLSGHVKGFEVYTTVELVLLRLN 
ARLERGRDPHTGYRELTRVIPSARDTRAR 

<SEQ ID No.:0613;PRT;Methanopyrus kandleri> 

VDDEFQEAGKWKRVLRRAAREIDIGDRLLEIAEYLEECVRDQGAEPAFPVNLSLNE 

VAAHYTPSPDDEVEVSPGDILKVDIGAHVNGAIGDAAITLSFDNDLGERLAEAAREAL 

EAAIETIRPGVECREVGRAIGEVCRDRGFKPVIGLTGHQIEPWNLHAGVSIPNDDLP 

GYEDKLEEGMVLAVEPFVTTEDGEGDVKPGSTVEIFSVRNPNQRSRLNLHRIYEDR 

KSLPFARRWVGKAPRVKFELLRLSKLGAVKAYPELVEVNGEPVAQWEHTVWTER 

GCRVLTE 

<SEQ ID No.:0614;PRT;Methanopyrus kandleri> 

VETVRISVLDWRRIADVAALSVFEVIRDGPLDVLGCTVFNIELARRLVNKGLDVRLV 
SSEVGGPKGLPWEEPASDTLLVTEPLTFYSEYHLLRSHALVLMFRYGNPGFKECL 
RGLDCTMLLPEIEGRPLPDLHTAFVAVLQEAVTSASEGHHWGLRVSDTSDYFIPNS 
DPAEVKRRDDAIWRAIPPYRLREGRVWEAVARAVDQVRFRRVSRCFQK 

<SEQ ID No.:0615;PRT;Methanopyrus kandleri> 

MKKDELFLLHSVLYYVLEYLKMEGKTREDDVKLYDEFNVKPGHLHKTKLQHKCAVF 
LLAYVIARAISSELPKAEGLGQRLGKLLEELFEELKRRGEEVPVEPP 

<SEQ ID No.:0616;PRT;Methanopyrus kandleri> 

VKKDFTLDDIETTADIKIPDNPLDMVIGQDHAVEYAKLAAKQRRHLLLVGPPGVGKS 
MIAQGIAELLPKPREQIEVYHNPANPERPIVKVRTRDEVEKEDSDTLLSPEEVPEPVA 
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5 VME^^YE^KWRAA^V^PVEDQIIEEYGSLEEGLRRDVATCSLSSPAAQQRVIQ 
GDTTDSYYHQEDKRGYI 



10 



15 



20 



25 



30 



35 




f^gI^eva^^^^ 

e.lwee^^^^ 
lgvlnsppl 

mV arf i P^KKGL^RNPAG^ 



<SEQ ID No.:0620;PRT;Methanopyrus kandleri> , eoolA , n A»cnci rtv 



KGELS 



45 <SEQ ID No.:0621;PRT;Methanopyrus kandleri> dd\/<~d/-vi ffirf 

rA^R^ 

^RMS?D?S 

eWfARENVSPSRTFASFSGGKDSLWLWAAEAG^^^ 
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LPYNPLYDEGFDRIGCYMCPASKVGDFRLSERVHPELWEGWMETLERYRERHGLP 
RDWLRYHVWRWLRPEGEIRKVASEESLRWGERVLGRWREVPPEEAARGFRREC 

PGCGYCGAVGSNRCEILEASLRRVFGR 

5 <SEQ ID No.:0622;PRT;Methanopyrus kandleri> .,_ A «„, 

LALGRPSYRGGRVSGGRDPDFAELSSSLEQDREIFHCDVWNSWHAVSLWEAGRI 

DRSTAAGIVEGLVTVLEEGPDRLPEDAEDVHEAIESRLHEWGEEAGWLQLGRSRN 

DQVATSVRMRLRERALDLSRELVGLGRALLDLAREHAEVPIAGYTHLKRAQPC*nGF 

WMSTYAAAVARSARGLLRVPGMDECPLGCSAFPGSTVPVDRHREAALLGFRKPAR 

1 0 HCGEATALRGPILEFLGRLATAASELTRLAGDLIQLCSDELGWEPPDELSSTSSVM 

PHKKNPDALELVRAELTWAGLKGLGDAVHGKLPMFYNRDLQVLNGLLWDSVNRF 

ELCVRVLRKWEGLDVDEEAARGTVLGSHAAAVDLAELVAERAGLTFREAHKWGR 

VSARLDREGVPMSPERADRWEELEREGVKLRVEEVREVLSLKRTLRRPVE^GSTD 

PGRLEVTLDRLRAELAAAERLEGTWRGRIERALRATEAAVNRLGVEGFAEVYRGY 

15 WDGEAPG 

<SEQ ID No.:0623:PRT;Methanopyrus kandleri> 

MALLLTLILALGFTSLPLNAPPHLSADVPDTYPWVGVYPPDVEVTYVNNWDPNLNPE 

HIEDWKCIAREILGDPKSWWEQYTAGTPLDELVYEAAKKIEYWVSPYDDVDPHGIKY 

20 RYYYNTRYGAWKTLQLGRGNCCDHAHVMVALCRASGIAIRYRHEVTRFPCWGTCD 

HVCVEVGLPENWDGKSQDVKWVRMDPTNPNSQCVRLKATYPNLPF 

<SEQ ID No.:0624;PRT;Methanopyrus kandleri> 

LTFVTPRVSPTESDIEVGSWKEIEEIVSSLSSGLVRITTRDHEDIYDCFFIVEGGAWG 

25 AYLGRIRAEELSAEEAVRAIRDWDSVGFALLDVYELEPELLELIKRVNDECLLKEPFT 

PTEVEEAAPEVEEPERDELLEKLGVDLDAIYESVEAVLEDYFEEEDPFEEFKRMLRA 

LGTQDARVYLRVKVPEGVDERMLEEVRRDLEHALSEFSIDGVEITPSLKEKETVTLRI 

RDIMKRIRGG 

30 <SEQ ID No.:0625;PRT;Methanopyrus kandleri> 

VSVNENALPLVERMIERAELLNVEVQELENGTTVIDCGVEAAGGFEAGLLFSEVCM 

GGLATVELTEFEHDGLCLPAVQVTTDHPAVSTLAAQKAGWQVQVGDYFAMGSGPA 

RALALKPKETYEEIDYEDDADVAILCLESSELPDEDVAEHVADECGVDPENLYLLVA 

PTASIVGSVQVSARWETGLYKLLEVLEYDVTRVKYATGTAPIAPVADDDGEAMGRT 

35 NDCILYGGTVYLYVEGDDELPEWEELPSEASEDYGKPFMKIFEEADYDFYKIDPGV 

FAPARNAA/NDLSTGKTYTAGEINVDVLKESFGL 

<SEQ ID No.:0626;PRT;Methanopyrus kandleri> ,«„^„o-r^. o 

MALWLDVPVAPTDSFYRKLFEAVWRILGDRARGIASERLPALRRCYTVSPDSSTFLS 

ENVPGVRLLDEFRPGELLEEILSETVSGELGRRFWGSLWSWERGDVAGLEAMKR 

SIEALRAVDVTPWLDALALDVLVALAEDVGEDILGDSLQLVAERLDVDEDGVLRVSP 

LALEFAGYCFEMILLGYWAYRKPEEIEWSCDVFAVEDVRRDIERRISEVKSGDLEL 

AAEVIEEVLAPYLRWTDVRGYLEEARSMDPSIALEVDGFSVSIAPKELDPEWDRHV 

QEAIEKLTGSGGKARRVFN 
<SEQ ID No.:0627;PRT;Methanopyrus kandleri> 

MSEESVWAFCCYEUGYGAADLAGTGRAQYPSSVRIVRVPCTGRVGIEHILTALAK 
GAWTVFVAGUKKGECSYEDGNLKCERRVQAAKKLLEELGIEPERVEIYFMSSAEAD 

KFVAAVKEMHERAKELGPLA 
<SEQ ID No.:0628;PRT;Methanopyais kandleri> 
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VKRVELEGIPEVRGTVCPPPSKSGSHRALIAASLCDGSTELWNVLDAEDVRATLRLC 

RMLGAEVDVDGEERLEATVSGFGDSPRAPEDWDCGNSGTTLRLGCGLAALVEGT 

TILTGDDSLRSRPVGDLLAALRSLGVDARGRWRGEEYPPWISGRPLRERVAVYG 

DVSSQFVSALLFLGAGLGALRVDWGDLRSRPYVDMTVETLERFGVSWREGSSFE 

VEGRPRSPGKLRVENDWSSAGYFVALGAIGGEMRIEGVDLDSSHPDRRIVEITREM 

GAEVRRIDGGIWRSTGRLEGVEVDLSDSPDLVPTVAAMACFAEGVTRIENVGHLR 

YKEVDRLRALAAELPKFGVEVREGKDWLEIVGGEPVGARVDSRGDHRMAMALAW 

GAFARGKTWERADAVSISYPRFWEDLASVGVPVHSV 

<SEQ ID No.:0629;PRT;Methanopyrus kandleri> 

LTEIARAATRYEPEETAALRIATWYLVRRSLDFEAPATLFWAGRTYARALLRVYHVL 
SIREFLTC I ERVLGTSYDLN EDVWAAPCPECAG FPRG YESVCDATRGFI HETLAAF 
GREPHKVREAKCAVRAGELVNACAFEIRHSNLH 

<SEQ ID No.:0630;PRT;Methanopyrus kandleri> 

VDLTEETLLRGAEATAEAFAPYELLTYDRLTRIALIEVARETGTAALFEAGRRLVRILG 

GDDLESVLCAFAEVFGAEVEVEGDTVTVRKCPECAGLRGIDGPVCHLTRGFITEAY 
RLEIGRPVTVAETRCRAAGD 

<SEQ ID No.:0631;PRT;Methanopyrus kandleri> 

VNTLGRLFRVTTWGESHGPALGAWDGCPAGLPLSEDDVQRELDRRRPGQSGVS 

TPRSERDRVEILSGVHEGRTLGTPISMIVWNEDVDSSKYEPIRTRPRPGHADVTYR 

WKYGHVDYRGGGRASGRTTVGIVMGGAVAKKLLREAPSNDPLGIEIVGHWRVGS 

VEADPGDLSAEEIMQYAESNPVRCADPDAAEEMLGEIERARENGDSVGGTIEVIAE 

NVPPGLGDPVFGRLDGELAGALMNIPAVKAVEVGSGVRCSEMHGSEHNDPIWWD 

GHPWDGDNSGGVLGGISHGGRLWRVHVKPTPSVSVPQRTVDLESEEEVEIEVE 

GRHDPCICPRAVPVAESWAIVLADAVLRAGYVNPDSVELPAASVEDRWRTLKRHL 

<SEQ ID No.:0632;PRT;Methanopyrus kandleri> 

MPGCGIGHGDDPTQRSGRDEPARHVGADGSNREAGCLLARELGDDLESTLTTFAD 

LTGCEVDADEDWTVRNYPECAGYPGARGPVCHFMRGLIAGAHELETGERTPVEE 

VRCRAAGDDVCEFRIGRKPREPTVPRLDGLDERALRRMAHAASEREPEEVAAFKL 

ASEYTLKFHPADAAAPIFFRAGRLYARALLRLYNPLEMTSFLSIVEDVTGAECHLGE 

GNRMSIEPCPECAGFPREHEPVCHGVRGALHETLGTFGKEVERVEETECAAVTGE 
LVGRCEFRFELRGL 

<SEQ. ID No.:0633;PRT;Methanopyrus kandleri> 

LEKLVLLPGPVMVHEDVLLRSAKQVMNHRSEEFEEILTECVELSKYLFQTDGNVAIIT 

GSGTAAMEAAIYSLLEPGEEWAWNGKFGERFADIAERRGAEVRRVEFEWGKVA 

DPERVEEALADSDAEWTLVHNETSTTVLNPAEEIARICREYDALFWDAISSLGGVE 

FRMDDWGVDVCVTGSQKVLGCPPGLALVAVNDRALEVMEEKDAGSYYLDIPKYLE 

YLEKDPKQTPYTPAVNAFYALHEALKRLKEEGLEARWERYRLMQRIVREGIRALGLE 

LFVEDDEIASPTVTGVTYPEGVDDREFRGEILRDRYDWVAGGQDHLAGEIFRIGHM 

GEVRI RDM ITAVTCI GLG MRELGVDVDVGAAAEAMADVLSE VS 

<SEQ ID No.:0634;PRT;Methanopyrus kandleri> 

MRRLPRGVLCVGLRAVAFSADLSEDDVRVSRGLLRRVERDLKELRRGFRDELMYV 

VLGPVCGDDLAWYWEEGALEDVNAAVFDLFREYGGEDVMGVSESPEGAGEGPS 

YAEAACPESEYQDVWTLFDTYAAENRVAEVAEVCRRAAEGLCYDVGGGPVQEPM 

EIPGVGYVGPETDDPVLIATTERLDQVGPTAGAILGAGRGAGARPVRRGAPAEVLP 
GTVIFSVAIVLNGNVIDGVRALEEGTGTERWPLRYL 
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<SEQ ID No.:0635;PRT;Methanopyrus kandleri> 

LVTVLEEEDPHAVKHWRALRAGKLVAIPCDTVYSLSCDATNSEAVRRLYAAKERPK 
DKPVSVAVHSPEKALELLEPVPRLEAALETLTPGPVTIVAPRRPGWAPEVAAGRRT 
LGVRIPDHPFFLRWRRFGKPIVTTSANVSGRPAPTDPDEVFEQLGDRLDILVEGEC 
5 RFGEPSTVIELTPEGNIDILREGAMPKEEILETLRGTTSGA 

<SEQ ID No.:0636;PRT;Methanopyrus kandleri> 

VPEKGLKPFLTGFRETVLDLTDGEGVLVYSGCAGTCTPFAELLAFTLRGTDLEQYYS 
IDLRREYLRMELRDHGYTVTDEREELESADVWLLGGLAMPISDATPDDAREFLEEL 
10 GNPPLVGVCFMNMFERAGWTDELDFHTIIDGYLEVTVK 

<SEQ ID No.:0637;PRT;Methanopyrus kandleri> 

VIEKEPVPLQVGDYRLYFRLWALGDADAISDVLYRELYPHEWLEGSREWDVGAHV 
GAFTVLAAAHGAREILAIEPHPDNAELLRRNVEENDLNAEWEAAAYDREDWKMYL 
1 5 SPSTVAHSVELVRSRETIDVETVALDDLGTSPDLIKIDAEGAEERVLRGAERTLEEHA 
PVLLISAYHYPGQEEDLRRWLEDRNYRVEVLVRETSPYRSPALRVPVIVAEPRA 

<SEQ ID No.:0638;PRT;Methanopyrus kandleri> 

LIVLHARDCDPKACTALRAHRMGLVELTRHPGDVPTGAWLDPTVEKALSREDRDA 
20 ALERGLVAVDCSWEHVHRYFGPLRRRCRHRILPYLIAANPVNYGKPCKLSTVEALA 
AALYILGFRREAEEFISRFKWGPAFLELNRERLEAYRRAETSAEWRVQEEFLPDGL 

<SEQ ID No.:0639;PRT;Methanopyrus kandleri> 

VGGNAYIAVTGTDAALNPWEIWTAPTTSVITVIPPNPTVPVTMAGTISGVKLTKIDAT 
25 HLLLAILGTNAYAVLDITNPSSPSLTWRTLAPPAGFTNWIDDADGPYIVAHDSANPA 
SAWFKIAADGSVTDSLTFSVTAGNQPATISMYYGGSPMYLLVTDTSGECYLVKDG 
SLSWPLLRTLSVGATPIFATKQFVFVGSGGMAYNVYWVLPTIRTHRQMIPIPPGWM 
GMVPNVWLEVPEVSGEDNIGIDEEVPGFYGFQLKTPTVPAQVTYSSGQIVAQATG 
GVSSDMVSEVYPTAYG I VLNTWPN Al PALVI D IAN MDCYLAVWH NVTIDLSAETISVT 
30 PESPTYKIVGAITVKASWEDLFGMAHQKTLDLTGRLSATNPDGTPVGGITYDPVTGL 
VTIIGAKEPKVLVKIDLNDYLEGLRTVALGTGVPPVTSLEQRVSNLEHAVSTLSAQIG 
SMSSEIANIKSDINNINAEIQEIKNGMKKGVPVSPMWLAGLLAALAVLRRR 

<SEQ ID No.:0640;PRT;Methanopyrus kandleri> 
35 LGNLPRPAAWLAALTAVLLAWGPAHGLTQTNAALNPQPVQGLNVEGASKPTSLVI 
DNSGNLGAVEAGNPPTQAWTTAPIVATVYTQPKVAKAEMVGGNIDFTVSRHRHHD 
RYDLQVHRHRDHQREHTDGIDRPADHTDFVPRCAHRHNHTDGLPPARSGR 

<SEQ ID No.:0641;PRT;Methanopyrus kandleri> 
40 MAKFPEAEARIFNKLICMKCNARNPPDATKCRKCGYKGLRPKAREPRGG 

<SEQ ID No.:0642;PRT;Methanopyrus kandleri> 

MGVFGYLRERTPCHLTLLDPVDVGPEEVPEVLESLVKAGTDAVMVGGSTAHASQV 
EAWEAIREVADVPVILFPNGPEGLAPNADAVLFMSLLNSRNTYYLIEAQVKGAPLVE 
45 RFGLESIPTGYLIVGEWGTTVSWGDARVIPFDRVEVIVAYALAAKHLGMKAVYLEA 
GSGAPEPVPPEWRRVSGIGVFTIVGGGIRSPETARELAEAGADAIVTGTAVERDPD 

LAAEIVEAIKDL 

<SEQ ID No.:0643;PRT;Methanopyrus kandleri> 
50 VEYPSIPRTLRLIMWAAYWINAVSVIATILLSRSRLNVPPEQTYSFLAIAWFLAALGR 
ALQRITGRRWLTRDAVKFDGERIPYGDIEDVRWEAGAVSWEIRTTDGRVHRLRV 
ADPDRFLRDLVGLLRFKGP 
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<SEQ ID No.:0644;PRT;Methanopyrus kandleri> 

LRAVALLSGGKDSTLAAHLAVEEGYELTHGLTWPSDPESMMFHVPNADLGALVAQ 
VMGLEPVRIRSGRDDEADIEEIARVLEGLDVDALVSGAIASRYQKERLDRLCEELGIE 
HVHPLWGMDPFEELELLVERGFEVMIIGVSAAGMDESWLGRRIDEDFIEDIRRLYEK 
YRIHPAGEGGEYETLVLDAPLFERRIVLERVEKRWDGFSGELIVEEARLMPKRR 

<SEQ ID No.:0645;PRT;Methanopyrus kandleri> 

VGRDEGEDKFDGGDEGTSDEPDVPEIRLDGESDGPDHDHPEGPDSDSEPQYPQNI 

LSHEGDHTDIDVSNTNISTAESDLEADLDSNSYSESSSESDATQYTAQYSDLDQDT 

DQIQDSRSESISDVESVQESSSESNPDVDVNVDNWDVDDPADPGVIYDVDREVNV 

DDRDTYVEENVYYGDTDRTIYDPRTDSDTGSVDPSSDPTTAGDQWVGSEDPYMV 

LDTQKGQVDVLVGEDPTTINMGQSELSQLLDLVNWLDGNAPSDVLDLLYQLLAYLL 

ETFYGLIPLDNILNMIQQIAEYALSGELGLDVLNQLLGVLETATSPLYAATEILKFLGDL 

DLGLDALLDIDI 

<SEQ ID No.:0646;PRT;Methanopyrus kandleri> 

LSRNVLRNRGQGGVEYLLLAAAICVWAFLEISVLWWVMAKDAGRAAQEAAKMAAE 
MARQKGVEIVEKYANAIT 

<SEQ ID No.:0647;PRT;Methanopyrus kandleri> 

MAGLPTARPDATPVRAPERIRVPEPPRDPVEQARVLRVLLETVRRGVLPFLGASYR 

SVNGKVYGPYYEARWKPRKGERGRTIYLGKSENESVRFLEAWLWEVRRAAPRLAE 

HRKAKWFVARAVRRALAALLARFEGDPEEALELAGEVLRKVGGILTGMPFDPLRTY 

SRPRGGRKLLRMLLGRTPGEFRDVLLEMLSPWPPWYCLTLLERLHGRTAAREYHR 

ARVPRPGSAA 

<SEQ ID No.:0648;PRT;Methanopyrus kandleri> 

MRTWKIRVRGIVQGVGFRPFVYRLCTEMELDGHVRNLGSEVEIWKATCDELEELIR 

RLKEEHPPLARVREVHAEETEEDVGPGFRIVESEESEDVELQIPPDAPVCEECLEEI 

FDPKSRRYLYPFTGCTNCGPRFTIIEGIPYDRENTTMVDFPLCEECRREFEDPEDRR 

YHAQWCCPRCGPRYRLLDADGEWEGEELEAIREACELIEEGKIVAIKGIGGFHLAC 

KTTEDEPVAKLRERLGRPQQPFAVMSGSLDDVRTFAEVDGTAEDLLTGPVRPIWL 

PKKEPFPLSELVAPGLHTVGVMLPYTGLHHIMFERFLDEPA1VMTSANPPGEPMAIR 

NSDALRHLRGIADYYLVHDRRIAARCDDSWRVLDGRPRSLRRSRGYVPEPIELEW 

APDDLTWAVGPELDVTACVLHRGKAYPTQHIGNTSRAQTLDFLQETVERFLRLLRL 

DWNDVDAVACDLHPSFATTGLARRWAEEHDLELVRVQHHHAHALACLAEHGLDPA 

EEPAIAAAMDGYGYGDDGSAWGGEILYVDGNEYERIGHLEPVSMPGGDAATYRPL 

RMTAAHLHAAGWSEEEIREFLLRRLEEWPHALKHGEREVEVILHQIEHPTIETTSAG 

RFLDAVSAALGVCHERTYEGEPAMKLEAVAVRVDHAPEPDVDVRNGSVRVSSWA 

RAAETGDLRYALTAHHALIEGFAEVIDEHRDGEPVAITGGVFNNELITRGFRELYGAD 

LLEHHEVPAGDGGVSLGQWAAVLELR 

<SEQ ID No.:0649;PRT;Methanopyrus kandleri> 

LDHDAVAMLMEVRADLKEVKALYQRLARIIRQAGLTNDYEYIISTAAALLVHDKYEKA 

REVLSGLKNPREGAMLTMAALREASLLDEILGEHTVEPAELWNGVGSFDEALKKLD 

EYLVGEGEVRRQPGPDMSYLRATDGAISNHLLGRTVGYTLNTTPRDYAEFVENSVH 

AFAYARLLPSHQWRVRLSLEPYVTNPLSPPSLMRTLELVDELRDPELVMSELDVSE 

NTFLRYYKTLVRYLLVHPDHEICEPTELGERALDDEEVLAEIVLKRGFWAILSKHPNG 

GSVAEKLAKRSWNRKMKWKDEVDISLLVDAASDTDRAEAELPWLAVHAEELSTV 

HLAARAGVSTGVAAEVLYEHFPEQDWEGERFGL 
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AFRDLINTVNILGE 
<SEQ ID No.:0651;PR^ 

-mi 

20 <SEQ ID No/.0652;PRT;Methanop^kandlen> __. /prif5R , v|HG p GLPKA vPFGP 

25 <SEQ ID No.:0653;PRT|Memanopyrus _^jf|^ |TEWAVAMSPGS RHITKPVCEIT 

30 IRGETVPSDKINEIVRKVRRALRYARRRSR 
<SEQ ID No/.0654;PRT;Methano^ 

REDEELLQWQRIHELRTLAGYRPEEAEGK 
40 MSSAEEKLfM^^WEESP^^ 



PH^NPDiGVPLGQRK^SYQVSCTD^ 

46 ?aS£d^g^ 
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<SEQ ID No.:0656;PRT;Methanopyrus kandleri> 
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GTYEDVEMDEICDPV 

CKTENIGIEKVIANVIANWKFGVLC^^ 
30 GLLIGIISGMIFLFLPMWLGGV 

GLYLCMLYILLGVAFR 

<SEQ ID No.:0662;PRT;Methanopyms ^ 
LFYYPGKEQ^ 

LIKMEEELADETGNPMI^IMGES^hkyluvvv^ 

NAPAI^P^WA^DALIVEANEDVGVEPQVEEHPANIVR 
<SEQ ID No/.0663;PRT£ethanopyms 

WVRISGMFRDAFPNl^KFLDEV^ 
GAGVNYAVHASAWDDRSDLAD^^ 
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IEDVLERYGPRFSDENPYAVEYARERLLEAKKTGSVALADDVGRVLLHLRLDADVLV 
GLDDQRVDHGDDRPDRRRVLDRTEQQWAAQRRRHYVGAPVGGLVG 

<SEQ ID No.:0664;PRT;Methanopyrus kandleri> 

LRVLCVCSGTMLKAARDVAERFSELKIDVAYQDDPIDPNRYDLIVLLKVTNVNLPTDH 

DAEWAVPLDGSTGIQHLNTAPSSWERAAEYLEKGGKENLENERGFESFEKLGVP 

VLNAWSWYTDRDGWRESEGGLSPADVAYGISLAELQGRIDPVLVGTKRDRGEFE 

PLPERCRLAARRAIRWARLRRKDPAERRVAWLNNGICSGGEARIGAAMGLDTFES 

LARLLQHMAEEGYRLDWVPRDGRELEREFFRRKAFDEFKRTRVEDIVASGGAVDL 

VPLDRYLEWFEELPEELQERMVETWGEPPGDSMVLDDHLVIAGIRTGNVFLTVQPK 

RGCAGTECNGDVCKILHDPHCPPTHHYYAFYRWIRDEFRADVLLHAGTHGTLEWL 

PGKSVGLSRECWPEVCLGDLPWYWYIVSNPSEGVQAKRRGYSTLVDHCPPPMG 

TTEAGLEELEERLEEALRDPDREDRRLFEEWEVRSGAFIEKGLHVIGEPAYDPERLS 

EFLFALCRNRLRELIAESAGLDLEELTERPEAENDLFGATNAEVLRALDAVIRGLCEE 

TVSEAHHGPDRKG 

<SEQ ID No.:0665;PRT;Methanopyais kandleri> 

MGLFSKLFRRGPKPQIAESERVTGPLAVSRDYYIVASVELGNTTTKCILTATDLKEGV 

TYLIHKEVRMTRDVRPPRSGEEVFGKTVWGVELTRDSVAEMVADTLKSAVKNANIKI 

DDVHFWRSTGVTAGFASPEEVGEMIKALADGCLKAGVPPNRMTAAMSKEQIPEPF 

REHSLIDKVYFDGAVTGVKPPAGKEWANEMEGELVMAGIKVGAKSTKVDFRNPC 

MAIDYGTTLAGRITNDELPYADTIGNLCGLAGAIMDAIARGCGEIDEE1GCALDLPSDV 

EPDVGEKARELAEEAHEYIDIREIPANRERFGTVPVNPKAAKKAGLKLLGCDVGENG 

SDLSRLTEIGREAYEEGGYELLFGVLDWTATLIAKRLIETALDLDLIDENTAIGITGRA 

GTTGKKPELICRMIAEEFGDYWDPEEDLVFVDDGLARGAATMARCMNCLGTPENP 

LGGNRGGGCILGLRIKHQQEGS 

<SEQ ID No.:0666;PRT;Methanopyrus kandleri> 

LLRRDAWRQARFVHPRSYREKILRSLFFALTARINQMRRLDPEEYPEDPIEGYDRFL 
EIVREYAEDPDYDSPLLLLYESLSAAYAIFLRGEPVHPPGTEFPGVGKVRRTDDCYY 
CPIKERREDQPGSFCTLCPAEQDPEWS 

<SEQ ID No.:0667;PRT;Methanopyrus kandleri> 

VRPWTWGSHPVGHEPTLKDRLLEKLRRRSAYAPAIHEAVRDQTEAGVELVSDGQ 

VRGDM1EIFASHIPGMTVEDGPAVIGRVEPPRFSPLVLDYREATRVAGEVEVKAILTG 

PVTLCYSLEVRTDLYPSNDHSSLLKDVARALSAEARLLRREGASVLQVDEPILSAGV 

TSVKKVARYVNTVLKAFKGGTRVLHVCGDVTEVYLDLEENIDADVFDHEFAGHPEN 

LEWAEGDSPIGVGWRSDTDRVESLDEWGLLEKAREAMGDRIEFVDPDCGLRKL 

PRE I AKKKLE WRKARD RVFR 

<SEQ ID No.:0668;PRT;Methanopyrus kandleri> 

VLTVTDIVEKIAEILERGDGRYLIMGMVQAHGLGLRSLADSVDVPVEVLATIEIEGFGK 
VPHKSLVRKLAEWIEERDLDPEDLVKAGWARFELEYFEPELWRR 

<SEQ ID No.:0669;PRT;Methanopyrus kandleri> 

LWNPSTAEAATVILVGKKYGDWGTALGLFFGVLLVILTAAVYIRVKGTDVFVSKRR 

DRLPLLTVGAIYHAIGALVMCKVGVTRPMVCLMLTYAIAAMAVAGVTRFWKISIHAAS 

MGTVMGAIAWLGEWWAGIPWSIVTAWCWARLKLNAHTGYQVAVGVAGGTLLTYV 

, LMITLIPR 

<SEQ ID No.:0670;PRT;Methanopyrus kandleri> 
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SVETWGCILIVIGAVLVSRE 
EEPEEGVPTERLKVLRVKRVEFVG 

SRLRGYHSNYITINAAIGVREEDVKTAVERLERELEGE 
<SEQ ID No.:0673;PRT;Methanopyrus ^ 

25 LRHAFRIDPASLESDGFFVAVIERRH 



30 



35 



^Q^AARM^^^ 

wmsmam 

EGKREGRKAGPTEDEEDRVPGGGDGGG 

<SEQ ID No/.0675;PRT;Methanopym^an^eri> RSEG|A1ASRVDPELLDDL 

. WSSBSSSbssbb. 

PSKKPRNSRR 
GSEGVYAD 
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ss 

<SEQ ID No.:0679|PRT^Meftanop5ps I ^^kcvAPETKICLADGRFVRADELFEE 
20 RVNDFLTRAPLDCIAEFIRGYFDADGWKG^ 



GG 

<SEQ ID No/.0680;PRT;Methanopyrus ^^ylphtoqrhaKKRFA 
RYDTECHSIRRKEEIERIAEAAR 

I^KGmPGVRYKWKVNDVALSELLKGKIEKPMR 
<SEQ ID No.:0682,PRT;Memanop^ 

VIGKGGRNIKKARILARRHHGIDDIIVT 



40 
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GPPTVWIELRIXEPYRSDREI^BW 
B^l^/^PVPVCTGTVELTVDYSKFKEGEEEGES 

<SEQ ID No/.0685;PRT;Methanop^us ^SK^VPVTSPETYDEDGYPIEGGVMDT 



15 



20 



30 



AEERRESSTAIRHTDSGIVDSVII^ 

VLEVGSLSEREEGEEE 
<SEQ ID No.:0687;PRT;Methanopyms ^ 



50 
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EDIAPNRRVNEKIRERGVLDEVRSRVYSRGERYRGPVDVIDRKGRLVIDMPAVYRK 
FPWILLRALGLTEEEIMEGVGPEFATIMAEQMRVLVKEEIGSQEDALEYIGRLSRPD 
ESREERIKRGKEVLAKYFLPHIAEVDDLDDDEKLKEVFRKKADEVLKMVREVLELKY 
RRVKVKSVRDRDHYANKRIKLAGDLLYEAYEYAFQQLAREMRYQFERAYSRGREP 
TIRYIVRPDKVTDHIRSCMSTGTWRTGHYRPRTGVSQILERYTWMSTMSHLRRIRA 
ATELGVGKWSIPKEARYLHPTHMGRLCPNETPEGANCGAIKNLALYAEWHKDADE 

DEVIEILEEIGLETE 

<SEQ ID No.:0688;PRT;Methanopyrus kandleri> 

MAERLDPDWLNHVLVPKHEVIDDEEEIEKILEELGVEKDDLPRIHTNDPNAA/ALSEK 
LGKRIKPGSLVKIVRDSPTAGKTWYRWTNPPE 

<SEQ ID No.:0689;PRT;Methanopyrus kandleri> 

LYRDFREFRPDLEFRACVACGECAAVCPAGSLELRKGPVEAFCATCRLCEDVEVS 

RLPSDVASLLCPIAFVQRIAERLLPHPWIRESRCTGCGLCVERCPVEALRLEEGRAV 

VEGDCELCGTCWDICPWDCIIPPAAAVREVFLGFSEASCVDCGLCVETCPFGWGE 

GAWRSGWIRTWC 
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PHSEGVKDYPmDTTKLB/DO^ 
VRPGRVLVLNLRGWD^QQ^^^^ 

EIVERWKEDDAEEDLDLGI 

EDSPNRRDYWGRILDAR^^ 

<SEQ ID No.:0694;PRT;M^hanop^ 
MGARTFGQVSVEFVLLSHVIT^^^ 

<SEQ ID No/.0695;PRTjM^hano^ 
LRVRSWFSATPSGQVTJEFAA^ 

WVSTSGKPFEFGLYVIPPGG 

<SEQ ID No/.0696;PRT;Metl^PiJJisl ^ndlen> SALEAKAMAE 
GWKFYSF^^ENVTVPGWEVSWEGPKLVLRNA 



30 



<SEQ 



35 



ID No.:0697;PRT^ethanopy^ 
EVWDEKNKQWVTLLTDQGPAI 



45 



50 



<SEQ ID No.:0698;PRT;Methanopyrus kandleri> 
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MIPRGERGFLFTPAVALALALLLLSVSYLSYRGRESGYLIRCEYIKPVINEAILSMTHQ 

QLSRAVYLGWDFLNGTELPGGEKNGYRYGRIAVHAGGTNIEWVASPTGLLAPYDI 

VDVGRLKGDYDSYRTVIESLRYYIDYELAKLAVDVHDSIKQTQGAEVWIVPRCYVGD 

GSLYWDTSDPEHPKVRLSWYGRSDPKDVSRTPIVPDAHDPFTIYVHLDIYLIAQVPG 

WEQFNLHLGQTTVQASIQGYAPSGNENKAVFDPLPIWAYYVSKDRWGDGPLRFKP 

MIVMGNYQVAVGQGGSIGGERVGQSDVIRFYSAYLNEVNGDGRNSEADEDKLRLA 

HVLSIPGKMLPWDDTKLLNENEVDGETESQWVILPYFPTRENVLGDDVGRPPNFIE 

RAAGILYVLPSNRWSVDGIEDPDVDVIQRCEAGMETLIPALPAEEVDVWAHGPFGT 

VDWMAWMEVLASRSGKLRGVINGVRASEFGPPERYDDRGEPVRLFRLYGFNSND 

PWRQINSLLAGIGLQLATDADRRKGFALPGADILKWFLLPGTNTDMVLKNGRVIRV 

WP 

<SEQ ID No.:0699;PRT;Methanopyrus kandleri> 

LRGQITVDALAAGLISAIILLLVTDVARXA/TAHGITSLRTYELYASVDRFAASLTSPSW 

VGANLTSYDIVWLWSEPLQWTWGGAPLRTGVRMYLAVDAYKWTRYSEGGSLDSPI 

KVNDGRMMADLVFPNDDLNVSGEAWKSYDVMLVKRGDTWVYDENLPQVWGNT 

VSYSGNVPGVKWWVTVSGDGLYGWVRWLHKRYNQLIQSGLSEEEAYKELAREAI 

SMNSGGNRIVFYSSSGWATDDPVELVRRIVAEGEGSGLSLTI1AIGGRPFTVTLSGS 

EN E I FWNQWTAGLFPVKLRVGVTAG 

<SEQ ID No.:0700;PRT;Methanopyrus kandleri> 

VSVEWTILLMTVIAAVFALGIALNASNSGFVSTTGSGWAAGMKELGSEWRRAATP 
<SEQ ID No.:0701;PRT;Methanopyrus kandleri> 

VSGQANIELLVLGVLVAAVAIMAAVIGYYMPLKKSSSGLGDVARAQNEKISNVCHEL 
ATKWM 

<SEQ ID No.:0702;PRT;Methanopyrus kandleri> 

MALGVRGQGGVEYLLIIAIVAGCAIAVGVIAYYLPISGGKQGLKDVGSAVSGGFERFA 
SSAKKL 

<SEQ ID No.:0703;PRT;Methanopyrus kandleri> 

MDVGFLAGLAVATVAAITDLKWGIVPNRLTYPAIVAGAIYAAVIDPSHLGYALLDAGV 

AFGVTLVLNVLGVLGGGDVKLLPSLTLFLHRGDRITTGIDVLFNSILLYAPFALLYLTV 

STALDRGRPFLKELCLNTTILVLASLIAGGVATILGTVISSWGILLILAVWKVARSYES 

KLKIVLPALWPAVLLNLRASPIAVLWEVGIAVALSTAFTTYRWAGKERNVEELREGE 

IPLEIWRTEEGTERVGRLKGALLVATGRAEPVWPSGDGFTEEELEKLKRLGIDRIR 

VGHTTPFAPAIAAGYWTYMLQGSPLSWLWG 

<SEQ ID No.:0704;PRT;Methanopyrus kandleri> 

VKLVITVDLFGERGHHRLGALPRDAHLTVFTDYLSILEMRDALEAVDWDIHCTTYSD 

VPLTYVPEEDAQAHIELSSEFGECFRAPALAVNKALLRKLPELGFDADSSGWSRKG 

RVGRLYEVTEAPIVCDVMDRKFLNKVLSRLDSYDVWLRSGSEIPGNRHFKIVDKIAS 

SLSVAPLSEVLEEADGRVRAKFNDRGILTEREHLLLTALSEVWRLHSELSEEVGDRE 

LILAHLASESFRNPQRVLTVCKRFAEELGSEYTERLARVSKRPIVIGALRKLSRRFQIE 

MEEEDERLRVQELKRRVEAIDRGIRMLAQDRPIEGWNEILSVLSG 

<SEQ ID No.:0705;PRT;Methanopyrus kandleri> 

MLRNIGPVIRLIVLILYPLALPLARILVIRMSPEYLRRMDYLLQVSNIDVPYEIYLSASLIY 
VLIGMSISGPLIPKLGSTAFLLAVMPLYLLIHPRIVQSLRIKDIEENLPDALRQMVEELR 
AGLSIFETIRNVAESDYGELSREFRIWRDMDTGKTFEEAILDMAERVNSELLTRAVR 
LTVRISMSGGALADVLEAVENDIREVRRIELERKAITTMPCLALALGGLISGLPVGVSI 
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GAVIGVAMMERMGPTYAMLPMYLQAKDPLASYPLVLGLLSGMAIGIIRYGNMKRGL 
VFGLPLGAAAAGVYLAIVSVMPSFLAAGGM 

S^SG^ 

IeeeIeIdr^aeeine^ 



10 



15 



20 



25 



30 



35 



40 



MAGIFLFIFKSAEPKV 




^TF^Iv^^ 
VDDLLKDLEL 

X/^VmLG^G^ 

RILSEMRTVFGSAEVAARGGGYWVLRAPG 

45 ^SayVSerSg^ 
?F?FP^reR^Y^ 

*n vnS^ESEE^^^^^ 
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AFDLMYQGLELASGAQREHRYDVLVRQIEEQGLSPEDFRHYLEAFKYGMPPHGGW 
GLGLERTLMTITGAENIREVTLFPRDRKRLHP 

<^fo id No 0711PRT:Methanopyrus kandleri> 
MRLLVRPK 

LEAEDLRVSE^DDFEVARELVDERW 

QGLTLRPIP^GCWPGGRAAYPSTALMWIPARVAGCREVWCTPPADNDVRASP 

^LVAVEIAGADAWRV^^ 
GLTDVDMPAGPSEV^ 

ERVEELLDAGIEREEIVLKALDRNGWIWLDSLEECVRLANRYAPEHLQLCVENPEE 
L^DVEN AG AVFV^HLTAVPFGDYATGPN HVLPTGG FARARGALGTWDFVKI IP IQ 
RLREGDVERLAPIVEELAEREGLPNHAEAVRARRS 

<SEQ ID No.:0712;PRT;Methanopyrus kandleri> 

VKIPPDHP^EALKIRERLVRGFEDGYWPQGLIAQGRGEVFDYLIGEKTIPPAREAI 
KA^FK^E^VISVNGNTAALCPED 

LREA^DFWLGADPEHLVRLPNLSSHRAWDDRGIYRADWL^ 
LGCTWAIDLNPLSRTARDADITIVDNWRCVRKITREYERMDPDRAKGVLREYDNG 

RVLARVLDH I RE RLRVLAD E AAG AT 

<SEQ ID No.:0713;PRT;Methanopyrus kandleri> ,^.^ A1 
LVN\AA/CVTGSVAAYRAPDVCRELVRRGHRVRWASEEALRFVGKDAI^FAAEEVI 

FRLTSRAEHVELAEWADWAWPATLNTLAKIARGVADAPVPLTANH-SLGAGKRLW 

APAMSLHMYRSPPAREILRQLEDMGVTWGPVIEEGKAKLASIEEIVEAVEGELSGF 

RVLVTGGPT^MEPLDDVRVITNRSSGRTACEICRELRARGAEW 

DERVEVETTREMLEEWKRIDDVDAIVMAAAPSDFRPAERADGKLDSRREH&RLIP 

TEKIVREVFPDFDGVRVAFKLDPEPVEGARRLLDEVPCELWANPPETAGAEGSEW 

WILDGDGEVIERVKGDKRELARKLVDALSKLLRGDRG 

<ocr) in No -oyi^PRTiMethanopyrus kandleri> 
ULGGLKL^ 

VALLRTIDTGNLWLVTKQGMAGKLIGKRGRISRALSDHLGKKVRWEEVEDPKDVR 
MEVEVTFG 

<SEQ ID No.:0715;PRT;Methanopyrus kandleri> m „ mP . 
MAEEENWYVGSKPVMNYVLACITQFNEGANEVRIKARGRAISRAVDVAEIVRNRF 

MPEVEVKDIKIGTEELETEEGDTVNVSTIEIVLEKPV 

<SEQ ID No.:0716;PRT;Methanopyrus kandleri> 

LDFQPLELELERGHSLTTRPYGF^PETSFGGTRTVHHLVPAVLIM 

PSDPYEQWREELRTMFSDYFPHFDTSTPGDVKLTGAKVCCACE\nTRQHVEVOPG 

VEAEGVLVATSTKSGADIWFVNWNGWARKLKSVQGETPTDAAYAPSNDGGIVLFV 

SPSSDGVLLHAFRLSFVTYLNLPGSEALYVPELEADNKYAIRAPGKVGRIRVLHVGY 

EYSGNVERPLFLVLYWSVQGKPVEEYGADLYSALVRVDPSNLSLEWPG^ISDFQ 

Y^FDADWKVPGYCEYRLKDRRILANWVAVAYAKQWKECGVYLTLLGYSPVDDT 

YLPIAHTRLSDEACSLPIGDLLU^HTTLSDGTWFLTAmDGRDPISYLKDLLNPSPT 

DEVITOGDVIWCQPAVLEICANPRIUVSIRNKPAAIVPKGSKPVSLIGIKGLEDSAMFW 

LDWESDGIRSFPIPVAVEREGDTWATPCVU\VAVRTTEEKESEGKSGEEaWVLG 

TSDTI^RDPKFVPNVVLPTDEFNDIRLWEPWASTLT 

GVPT^GWIGKMWMIYQTEQGTEQRVFALPSVPIACLRSLTLIGGYLPVIPLRYRM 
LKIAVNISGPTITSSEEVHYRVQLSNLPTIREGLSWIWSRRNQWGAALVKLSEPDH 
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PWEGDLEGVEVKSGDISPVIDVVWKTGGSGFYTVEVFFADALGWLMGEEAVTTTT 
VRRVRTPSQAPSSGPTEYIPPGLGVATPSRESESHPGVALPVPVPVRVRIRRTERR 

MTGLKSPITRASRARSRS 

<SEQ ID No.:0717:PRT;Methanopyrus kandleri> 

MSPFELEFEGLKVQIGSIEGFEPRGEGPLPCPTVSDLADWDRKLFARYRVIAFPICD 

MCCMCTYGRCNLAEGRRGACGIDIRSNTARFTALKTCIGAACHAAHARHLVEYILEK 

LGDVEIDLGSEVDVMTPIFETLVGFKPKTVSDLEKGLEYIERELTKVLSSVHVGQEM 

DPHDYESKALHAGMIDNLALEIADVAQIAAFDMPKGEAPLVEFGPFAADDSKPCILLV 

GHNVAPGTEVLDYLEERGLDEEVEVLGICCTAWDVSRVDDRSKVIGPLSRQLHYVR 

MGIADVWLDEQCIRADIVEEANEVGSRVIATRDLVMAGLPDVTDEPTEKIIEKMVSG 

EWMGVFIEDLEKAAEVAVEVAIRVHERRKKEIPQPDPKKLQKEAKRCLGCGDCERV 

CPNDLPIVEAMERAANGDFEGLADLFDRCVGCARCESECPTKLRVMNMIEDAWRL 

RTKEEKYKVRTGRGPIKDVEIRQVGGPIVMGDIPGWAFVACPNYPDDVKQVGKMV 

EELLERNYIVLTSGCTAMALGMYTDEDGKTLYEKYEDRFDAGCLVNTGSCVSNAHIL 

GACIKIAAIFAKKPLKGNFKEIADYILNRIGACGVLWGTMSQKALAISTGFTRWGIPIW 

GPAGLKYQTLYIGDLDGDWTVYDARTGKECKEYCPIHLKYAAEDWREALVQAVKLC 

IRPNDTPQGRQTKLQNYIELYKEFYNELPPDLPLYVRDKNDVPITLRDEVMEYLEEV 

GWKPRKGITEPTLLEENVRG 

<SEQ ID No.:0718;PRT;Methanopyrus kandleri> 

LPLPRDPTLIYTDKAEVARAPVLKMVFRRANDSLMIVGPRAVEDEEWRELLMKLREE 
FRMSAVCTAPYKGNDLGRKMGIVEAATLLQRDAPVLGVHPDLWFTGSRTDVTDRV 
LQGLRHARPDLVKVSLNPEYCPSADYSLPTVKRDQFLQELKALVGI 

<SEQ ID No.:0719;PRT;Methanopyrus kandleri> 

LGIEWEGVKVEIGELWEGDSESEMEGPTRRELLPWDRTLASVYDLAWPGDSEEE 
RREVARTIVTLCCEGTAGLISTARLWELLRQTGENLDPGFDAETPLPLYETLLGSSP 
ECADDLEAGLSYAERELTSSVSELLRSHSLKGYESVAMHAGAIGLLAMEIADATPST 
LMEVTESEEVFEIGTDDLPRRPTVLLVGHLPLLGHIITEELGTLARQVELVGLTHTAW 
PNREDHVRWGPLSMYHEYLSSGFADWWDGACPGEDVIEAAREGGSKLVATVG 
ARVADLLDVTDYPVEEAVEVLVTEEDANAVEEPIKAVEIAAWAALRVEGSRDRREPP 

RRAF RVG PPTRLTDWI RN VGVPWAG N I PGI WLVSCP EKSADVEEPAKI AEVLLER 
GYLVLVPGCLAVALGSYLDDDGKTLYERYPDTLLNTGPCTSAAHLVGACIRVGVIFG 
KLPIRGEFVRVADYVLNRVGACVIAWGGEYSEHLVSAAYGVTRWGIPWLGPDPEA 
GSLLVEKNPKVIDACSGEEVEDPTPEHLRCWSDWKEAAITAARLCMRPNDTPEGR 
QNKVESYVELYRELYGELPPDLDLLIRDESDIPVTLRSEIRELLEETGWTPRSRASDP 

TLLPEG 

<SEQ ID No.:0720;PRT;Methanopyrus kandleri> 

LTSLADLPVDVSPRHEGERIRSGDMYVELAGPKSFGAELFKWDPDEIEPDKVEVIG 

PDIDEMEEGGRYPFAIYVKAAGEELEEDVEGVLERRIHEFCNYVEGFMHLNQRDQI 

WCRVSKNVTEKGFRLEHLGIALRELYKEEFGNVIDSVEVTIMTDEEKVEEFLEYARR 

VYKKRDERAKGLSEEDVNEFYVCLMCQSFAPTHVCVITPDRPSLCGSITWHDAKAA 

YKIDPEGPIFPIEKGECLDPEAGEYEGVNEAVKEHSQGTVERVYLHSCLEYPHTSCG 

CFQAWFYIPEVDGFGIVDREYPGETPIGLPFSTMAGEASGGEQQPGFVGVSYGYM 

ESDKFLQYDGGWER\A/WMPKALKERMKHAIPDELYDKIATEEDATTVEELREFLEK 

VEHPWERWAEEEEEEEEKAPEEEAPAEEPTMEVKELPIAPGGGLNVKIVLKNAKIY 

AEKVIIKRADREDKS 

<SEQ ID No.:0721;PRT;Methanopyrus kandleri> 
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LHAFTGKGGTGKTLU^ALTVLELLDRHPDA^ 

<SEQ ID No/.0722;PRT;Methanop^ 

MAEDKGVKNMLEHLV^ 
KPEVEEKEREVEVPEYEPPVEEYE^^ 

15 AYVTDVIA 




20 



TDDUlXIPGTEFGPHDWSTTDKL^RI^EeFESFeYK^ Rj 
KEGLLRIEE 

<SEQ ID No/.0724;PR^Methanop^^ 
WASSGGAWGEPEYLPVDEEHPTRPISNYGVSK^ 

ELGFEPRVDLEEGIERTWEWIRRKIA 

<SEQ ID No/.0726;PRT;MettenopyTUS! D ^ pDpDLAYSL GLPESPTPIV 

Irpvwedpwrkageelarrltr 
so pe^ngectgcrqcelicpdlaievrevegdg 

<SEQ ID No.:0728;PRT;Methanopyrus kandleri> 



40 



760 



10 



15 



PCT/US03/06664 

WO 03/076575 

MGKVDFLQGNEAC^^ 
eWaAV«GASWAGV^ 

T^nPTKASQSDVMC^RWGSHGDYEIVALSKbivu^ VPPMPVFGRG 



<SEQ ID No/.0729;PRT;Mettianopyrus ka"f^ VRVLAEKFEEG ELDPDKTVLVSGI 

VTWDWKELVRWDRMP^ 

GCSSRLPGYVKLDSLHTTHGRP^FA^^ 

ARRNLD\m/ICANNY|YGMTG^^^^ 



<SEQ 
VRKEIRIS 




20 GAREVRE 

<SEQ ID No/.0731;PRT;Methanopym^^^^^ 

EAVERAVELAGA 



DSRIARKCYEVLDPDGGLSVRYEF^^^ 

WlARPAYEIEtELGT^GDN^^IW^GGAV^VG^G^^Jt^ ^^g^^^^g^g 
SSSt^^^^WnSG.SEiQCERG^V 

45 j^SJESsESSS^^ 



35 



40 



50 



<SEQ ID No.:0735;PRT;Methanop^^^^^ 
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. _ mm * 1 . .... 



10 



15 



20 



25 
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45 



50 




<SEQ ID No.:0739;PRT;Methanop^us ^f "^ s ^ RlVAVGLFDGK KR 
PGTMVEYMEAAGKRKIVGIKEEE 

RLRGE^VEVRTVTASTEPEDAEWAAAVMWFWG 
«^TO»«R^ 
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<SEQ ID No-^mj^nopyniS , KD DtS RVRYEVASVRVKE 



TPL 



35 



40 



TPL 

M^FALATFTLLSALIWAHLVRGK 
<SEQ ID No.:0750;PRT;Meth^ 

NARGIPMDTAYRKVCPKCGWSVAY^^ 
LVNRRLRAW 
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20 



<SEQ ID No/0751;PRT;Methanopyms L k ^?IS R , AE YTAWAARPVPKQEGLRUGID 

5 GTKIKPIRSVQITIKRSGWWRVIEDYGLPR 
<SEQ ID No/.0752;PRT;Methanop^ 

DDTVILLGGAQGMEPAREVLRDMGAI 
GPLLASIC^LPPIASALPMWLGIVD^^^ 

25 AVALWISVG 

<SEQ ID No/0754;PRT;Me^ 

33 <SEQ ID No.:0755;PRT;Methanopyrus 
DER 

<SEQ ID No.:0756;PRT;Methanopyrus ^^^^p—ctc^narkaaEHVG 
MTSPPSSIALSGGKDSVATLI^ 
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REVNKMSGEEIRRELEJLGGPR^ 

15 SSGGVRAVYAHD 

<SEQ ID No/0758JRJMethano^ 

WNDMGKQIAMLAWKYIKEGRPEV^^^ 

RFLRSYERYLVEEESP^^ 
DALEIVEKLLDMGVAEEREDGA^DLEDYGID^ 

KLGRATFWDVLGADHKLAVEQLRAVLDMLEENP^ 
25 RYWLDEFLEEAKKRALEKM^^ 

IVAENLMNLLGIPTLERM 
GLGALLRFRPK 

40 <SEQ ID No.:0760;PRT;Methanopyrus kandl e ri> ^ GGGpTARRY |NVARNL 
VLMLRGV 

50 <SEQ ID No.:0762;PRT;Methanopyrus ^^^j^^jf^QAGlGPLSyf 
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RGAGLPSLRSYTPEHQDHT 

DWSDE 

1 ° <SEQ ID No.:0764;PRT;Methanopyrus ^"d'e^ G ERQL 

MKRRWKLYSRWREIJAI^ 
EGASLHPEKCLRLREILGLKLKE^^ 

EFPYHFSPGGECKLRVYEPERPAR 
SGG 

<SEQ ID No.:0766;PRT;Methanopyrus K ka"dteri> QE 




<SEQ 



30 GPFMGQRGRYARYVEEVLQELLGMGLEVEQA 



S^?L^YSA^ 

<SEQ ID No.:0768;PRT|Methanopyms ^^^ GDYVAPFrL pvLAKVECDEFIGVF 

<SEQ ID No/.0769;PRT;Memanwus kandteii> 
45 LAALRTPVRRYTLRVNTl^^^^ 



50 KfSSK&^~ 

LPHRADVPGFFYAVLVKEG 
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<SEQ ID No.:0771;PRT;Methanopyrus tendleri> _^__ rRPGESKGAEAVPKLKLK p 



25 



SLSVAAVLCNDFESAGSIEA^^^ 
BSLSIKGRNPKLYINTEr 
20 AKSEKDAKFVLNRVTKMDIAEIVKELRESLKV 

KWEVRGEGFVRTVRGSSLHWYVGHERGLLG 
L^VT^^NVRW&^QDCI^/VYVCEQPAIRTQRRPNYEYYIAPTE 

:aNPBB 

AREYADRAKAALRELPENEHREFLEKLADFWEREF 



50 lqpIfiw/^Sdp^la^ae^tqegyevnrdvfimfdgtklslpl 
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<SEQ ID No.:0776;PRT;Methanopyrus kand!eri> 

LVRGSRAEGMRERKWEHVLACIWEDVESEESPLFDCVKIVHRALPELDFDDVDMEI 
ELFGKRLSFPLIIAGMTGGHPKTGEINRKLARVARELEIGIGVGSQRAGVKDPEVRW 
TFEWREEYPDGLVLANIGLPQLRENGPDLALEWDMVDADALAVHVNVLQEAVQL 
EGEADAAGFVDVLAEVCETVDVPWLKETGAGVSAEDAKLVRDIVDGIDVGGAGGT 
NWAWEAVRSKAHGEIPLGYAFSDWGVPTAASILEVRSWGNDLAIIGTGGVRTGM 
DVAKVLALGADCAGMALPVLRKVLAEGVRGCVRFLKSIAREVKIAMLMAGCSSVEE 
MSSVPIWYGKLREWLECRGVPLDLVCTGDRRTGWNR 

<SEQ ID No.:0777;PRT;Methanopyrus kandleri> 

VFTVLKLGGSVITDKSKPKTAREDRIRRLMKVISDWRGDLVLIHGGGSFGHYAASRV 
SDLQKGVSEVRRAMHELLSIVEKVAVDSGVR\AT > VTPATVLYSLNVLVDLLERGCV 
PLLYGDWPDHDGDGFRIMSGDEIAERVSWLGPDRVGFGMSVDGVYPRTPEEGEP 
LRELSPDEARDLARQLEGSAGVDVTGGIAEKLRRAARIAERGAEVYMFDARDPENV 

DRFLRGEHVGTRITR 

<SEQ ID No.:0778;PRT;Methanopyrus kandleri> 

MKPVTLIRPSGEVTAKSAPVRKTLLGELARRLERRLGEWRVRGPRLIVPGHHPNAA 

SEFGVEGALPGYKVRPKPATILKATRRALRECPEEIRVDVRSHHDGVSGHALFESV 

REIVESTGRKTSKRGSRLLVEVYPDVAYVCGPEKAGPGGLPVGTQGRALCLLSGGF 

DSPVATWMVMRRGLECKGLHFLVTESELEAARENERVLRRWCPDFDLLVDESHRE 

FLETAEERLTGRLKRYLCWCKMRMLERASQWADRLGCDCIVTGDSLGQVASQTV 

WNLKLEESQVNGIVLRPLVGLNKPEIVRYGRRIGVPERDPGRCPFVPERLIVKPRKR 

l=AI RAYREVIKG 



EALRAYREVIKG 
<SEQ ID No.:0779;PRT;Methanopyrus kandleri> 

LREEVASSPQGLGLEILAKHKVSDFVRHGAIAVKPDEPLWNALKAMVTHGIHGAAV 
MEDSKIVGAFEEDDLLRALRALEEDALAAEVKRFMKPAWVKSSDTFQNAMVEMLK 
GNTTRAFVRSSGLLRSGVYGVISASDIVRVLTGDYRGFRAPGNTDRPVSPPKVGDIF 
WPGSVAIKQVIRNSPLTLDASSSVADVARCISEKGRHYAVLLEGESPIGRAGDKDVM 
GAALDAI LN RRDLH DLTARN YLQE MVWPPETP LHEALWEVI DKMSDRI YVMDG RK 
I TfiWPL IDAVYTLAKVASD 



LTGWPLIDAVYTLAKVASD 
<SEQ ID No.:0780;PRT;Methanopyrus kandleri> 



<SEQ ID No.:0780;PRT;Methanopyrus kandleri> 

LVDLDCCWCGDSPESIVDEWERLGDRADFGIVFFHDIDPEDWSELSYGVERFVG 
CVAGEGHYPGSVKGHKISLLALKTEWMAKFGTGGSARQDPGEASRGALEEAFEDL 
DFDPYDVSYSALNLKDPKRIVMYRPVIGITFIEGATFHNLGGTGLEVLSGFRFGSGPA 
AESIRTFGALSSDPELESAPWCDKGVFESGAVYATISTFLKVSWSFASSLKPVTKL 
GTVTKSRENVIVEIDGRPAGEVYIEKLEEVTDYVKACPNEYVYKELPPLGWRVFPS 
VGHRIIPRTPLEVTDDYIRTAGYWEGEQLLLLGFDDRPNAPVRAYQGSLSSGEEPL 
ASILVTFAGRKPLKEEIPDKHCVGMYSFGEI1PITGYNEFHNHVSACLTIFREPVFD 

<SEQ ID No.:0781;PRT;Methanopyrus kandleri> 

LRDVIRGRAWVFGDDIDTDQIIPGRYLTTQDPEELAKHVMEGADPEFPEKVREGDVI 

VAGKNFGCGSSREHAPIALKAAGIACWTRSFARIFYRNAINLGLPLWCPGVDDAF 

EDGQGIEVNLREGYVRNLDTGEELEAKPLPDFMMRILEAGGLVELIKREGPRAFEG 

<SEQ ID No.:0782;PRT;Methanopyrus kandleri> 

VAYKIAVIPGDGIGPEVIEAALHVIEPLIDAEFVEGEAGDECAEKHGDPLPEDTLELCH 
EADAILFGAAGETAADVIVRLRQELDLYANIRPVRGFPGLRELTGEPYVRDDVDFVIV 
RENTEGLYSGIEGRFRDTAYTLRIITEEGTRRIAEVACDLAEERGSNTVTCVHKANV 
MRETCGLFREVCKEWESRGLEFEEYYVDAAAMFMITEPERFDNAA/TPNMFGDILS 
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DEAAALVGGLGLAPSGNVGDRHGLFEPVHGSAPDIAGKGIANPFATILSAV 
LGEDEAAEAVREAVGEAIREGWTPDLGGDKKTMEVAEFVREAALNRVQ 

TsGEHaT^^^^^ 

^rIf^ 
eerfedwsrl 

GVEI 

^MWE^^ 



20 



25 



30 



35 



40 



45 



50 



qlagddickfrivpke 
r^dvssed™^ 

EIRRVEQ 

WCVERLVPENQSPD^ 

RRYGVDPGVPRFETLIGEARVSDGEYRPAISANGRLGWEDGFQELRATAFGATLL 
RYVLDDPFVDAVIRVEDEEARLIVFPGDSP 

P^VFPWERLHD^ 
^m^PKmHRlvEDW^^ 

\^R^rp!^l^SIE^£^FFGSFPAELRPDSIAKGDAIELIAHYADNERVNIGAQSGSE 
AMKVLSG 

<SEQ ID No.:0789;PRT;Methanopyrus kandleri> 
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EFRRR 



EES 

5 



<SEQ ID Noz-OygoyRTiM^hano^ 
LVRVAVIRFPGTNCDLEN^WAVK^ 
10 IRAGAIAALSPILEEIRKAEDGR^ 

VELVDEMCRRLLANPWEDYEIEWE 

<SEQ ID No/.0792;PRT;Methanopy^s V^^^pnmekmdtvegKGVYNCLISA 
MERGRLWEGKAKS^EH^ 
20 RLFB/LEDAGIPTHWE^D^ 

N/DCAAPRll RGDEEKLAMLPG 



YREAAERILRGDEEKLAMLPG 




25 <SEQ ID No/0793;PRT;Methanopyms ka^ 

WNPLGWEIFGREIIVREPAI 
ERAMRRADIRDPEEIALVL> 
LESGPVGHFNQTIEWDR 

35 <SEQ ID No.:0794;PRT;Me^ 

LTSTSWIVSREITKGVSEIRVGLW^ 
WALLDAGLDSWEFDRKLPSECLSELNEWADVLVL^ 

aegWvc^erpgepdggiv^ 

GIGKSRRVACVEPGDRILVNG^WGVAESR^ 
40 LGRVDPERWVKTDRRLRRTEPERKRVKSGPE^ 

SA 

45 <SEQ ID No.:0795;PRT;M^hanopyws ;^"f|^ DVTFEGEVlADV GEDAAAVKVGDD 

50 
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GD^SLWAVEDE^ 

VEPWEIWE^ 
RIKFRTDT^SIEPR 
SHNWGRVRRGME^ 

VNGDGDVWDQEPRETLNVLKERKVRVEWPEDEVIE1ELYEDDAPRSVEYFR 

KMLDRP^LIWHFA^^ 
K^AG^VRL^^ 



EVRGER 



D^IARCU^^ 
CPGACTFCQVPEF^FGRRVRW 

MRKGIWDDVCEA^ 

NLAEPIPGTELGRLVTELPEEEIPVLRPGEQLETEAGDRALQLQLTAFTTLSRPVPLT 
nDVFHEALHNIREDERKVLRITRFLRGAQGCTG 



<«5FO ID No 0798 PRT;Methanopyrus kandleri> 

mrwiSgtg^ 

D^i^SVP^ 

TWLFGFTVPSLRGQWILTPTERSGPWTRRVRRYLERKGARWETTPE 
WQCLTHAVLIJ^GAAIGRFLPSLELDIEEVASPVYRLLMDWGRIAGQDPRLYAEIQ 

A^NP^G^^^ 
LLSYU^ELRILQEGIEAILLDXA^^ 

KELAWDGE^^ 
KESLEGLLRKLRALGLEVRVAR 

<SEQ ID No.:0799;PRT;Methanopyrus kandleri> thc^ddi ti= 

VRSIVTSEHGGHYLTEEFEWKLTEEWEPGACALCGTCVAICPGGIIELTDEGPRLTE 

ECAR^GTGNCHWCPR^ 

LGQDGGA^ALARYALEEGLADAWGWAGSAWKPCVTW 
R^VE^^ 

PEWATIGLFCTKNFEYEGLVKLLREKGVDIEDVERFDITSGKLRVEISGGETKEYDV 
KEFEEA PEGCRICNDFT-ARl^DVSVGSVGTPEGVTTLLIRSETGEELVEG 

LRLRDAVNGS^ 
TFAVRLWGPGG^ 
RETGLNTGSEGP^ 

gctnscIrpqh^^^^^ 

ADTDY^KRCVYCGKCINVCPEEARYAEKEGIIVWIGGKGGREPVEGARLDVFADPDSI 
PTIAHTVIETYRELAEEPQKERLADTIRKHGLRQFTEAIRRVLSQ 

<SEQ ID No.:0800;PRT;Methanopyrus kandleri> __, r% __ 

MLADVPF^RRLN\nVRDVLRcWGLRDVEVDTYFALLERGEATWDLAEEL 

R^Q^LWAGLWRRKETRPRGGFV^ 
KDALERADVPRSGPE 

<SEQ ID No.:0801;PRT;Methanopyrus kandleri> 
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TLEWYASEAPPGTRLHRFVTDRVSELRDVLERL 

wmm 

LPVYGQFLWLIISRARREVPKHDP 
SEKGKKVERL 

ARLYRGV 



25 



30 



35 



40 



45 



50 




IHMEGSRLRRNGPA 



WLRSSSDHLEIAWEGSAAELLGVSTADRLEILY 
<SEQ ID No.:0808;PRT;Methanopyrus kandleri> 
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VFITSKEMRRIELNSRWLGFEEDFMMENAGAGVARWIGEYSPNDVLWCGTGGN 

GGDGFVTARHLDSEGVDVDVLLVGRREAIKNEAAELNLRRLDRAGIPVQEVRDSED 

LESVDFERDVWDALLGFGIRGRLREPVRSAVLRINEASRAGTRWSIDIPTGLDPDS 

GETPDVAVEADLWSIHRHKRGVRKLRDVFLRRVNAGIPEIAERICGPGDLITSDIWR 

RDPWSHKGQHGRVLIIGGSRKYVGAPQLAARGALRAGVDLVFLLTVDAVPKNDPN 

VIYRAVPAERLEPEHLDEVDLEGVDTWVGPGLGADADSVGILRELAESFDGMIIVD 

ADGLRGISGVNVDDRFVLTPHAGEFRREFGEELGRSLEDRSEAVRRVSEELGCTIL 

LKGRVDVIGSPDGEIRWNVTGTPAMTVGGTGDVLAGWAGVAARCREGFEAACIG 

AFWGSAGCLAERRLSQGLTAEDVAEYVPKVLRNPWAAEPEAVTEVRRD 

<SEQ ID No.:0809;PRT;Methanopyrus kandleri> 

VEVHELTILGGTDKDGRPEPVXELTLERGTIAAWGLTGSGKSALLRDVEILAQGDTE 

TGRRILLDGEEPSDDLRFDPEHRLVAHVTQTMGFLADCTVREFVEIHAESRGVDVD 

PEEWDVANRFTGEPIDPDMKMTELSGGQSRSLMIADVALISDSPWLIDEIENAGIC 

KHEALDELTARDKIVLLVTHDPWALRSDFRIVMRNGAMTEIVETTQREREVAELLER 

VDTWLLDLRNRVRCGERLDDVEPPAGIET 

<SEQ ID No.:0810;PRT;Methanopyrus kandleri> 

VKLVIVSGTPGSGKTAVILHALERLLDQYNPAWKVDCLRTDDHEVYRERLGIPATD 
ALAKDMCPDHFAAYNLEHMVRWAEEHGADLLWETAGLCLRCAPYVDACLGVCVA 
DVTLGPNSPAKVGPFLQTADWCVNKGDLVSQAEREVYVRKVAEVNPDCRVIETN 
GLTGAGCELLARLIEEEAPELPDTLDEVRLREKAPLAVCTLCVGETRVAERYHRGVL 

RRIDGFTEYRGE 

<SEQ ID No.:081 1 ;PRT;Methanopyrus kandleri> 

LTDSRSTEVSKLVELLPGFHCGACGYDRCDDFAEALVRGEAKLDDCPYLQTERFAE 
ERRRLEKLLEEIGEAEGARPSITGVLDGYEADLVLSPLPDEPACREILHPFWSEADIE 
EGDVIRYRPWGCPTTHFARVLDAEKGLLTVHIVGPRHRLGETDFEYKDVGLCLWG 
FEGIVSEGRVPNVGETVRFVPEHCMMQKVHSGWIEAVGDRLRIECIDLKVWAPPK 

<SEQ ID No.:0812;PRT;Methanopyais kandleri> 

MRAVPRCVPCVLEIAVNTVERAVPEDRQKEAILAATERVSELYRMEPTPQPPRLGT 

EAQRTVMKYSEDPDPYREEKRRANERAAAVARELESDLENIEDPEELLKRAAAAAIV 

GNTIDFAVAGHEFDLDELREEISSAEFAVFDLKPEDLRGARVLYLCDNAGEIALDKLLI 

EVLVEELECDNAA/AVRGGPIVNDATREDAEQVGITEICDVIDTGAEMLGLLATEVSEE 

FAEELSSADWISKGQGNFESIPEEPFPDVPVYFLLRAKCEPVAEELGVEVGSNVAL 

RWEPEDENVRRWREIVR 

<SEQ ID No.:0813;PRT;Methanopyrus kandleri> 

MRRQLPLEPVAAEKVEEEYELVTLLVCDNCDYFEFKPHDREWYERKGKCPKCGG 

TLLVEGVFRTDADPSMFPSYKDVKSVERALESAGYEVKEFRVREDGSWFHYERK 

GDAHRLARKLAEMKFTAEPEGKAGRLWQRFEVPEQEPGWLALLGLSVPVFAYLG 

GWLAFGSTWAAVEFALAFSAIYFGKEIAKLWVAKVEGLRPRLPFFLAVPPFPGAFSS 

VIRSEVRPMLVESLCRVGVAGLVAGFLLSTAMFLLGSAFDHTPVRMLVWHNPWTLL 

LSRELGIVANPITLAGWAGLVITWLSALPWPLEGGYILRYYYDTRTVKWFSVASAFI 

QGWLHWYHIAVATVIVLVKITAKLPSDRSFLDDDESKSWLPALLLVALFVLLISPAPF 

GLWPLEHSKVPHNLQWLFLR 

<SEQ ID No.:0814;PRT;Methanopyrus kandleri> 

MSPGVRALSWQAELRIKSERRVQVIDVTDQVREKVRESGVEKGIAHVYSRHTTAA 
VWNEPESGLLRDIVNKLEELVPQGAGYEHDRIDNNADAHLRALLLGSSVTIPVSDG 
DLVLGTWQSVLFVELDGPRSRRLLVTWGE 
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<SEQ ID No.:0815;PRT;Methanopyrus kandleri> „„„,,-„ 
VELPSMKLPSAHVEPLKU^TAIVIALLLVKIMGRAARAVRGKLEEEDLQDLGVWVVEK 

TLLYGSYLLAFSIVLESLGVSLWALVTGLGLAGAGIAVAARDLIANLLAGLYLALERPF 

EVGDRIRVGEYSGEWDLRIRCTVLKSRGRRIVIPNSVLVNETVEKLDDSDECEFEV 

WEGSPGE^ 
VRRAL VKRPGGTDR 



VRRALVKRPGGTDR 
<SEQ ID No.:0816;PRT;Methanopyrus kandleri> , r .^_ r , r _ A _ wc . 

lveSgvpvedtfceafkglyarfivtaaderplreaaenvaalpatvfgeseagve 

RWLDPEETPDGRPGFVAQMWVEYGDDAVKKLEHELGKRIRQGVLVRPTTRVFDA 
CEDPDGYIDTERPIGRCADGYEYTDVRFDREMVHVPIMMGEFLIERRLGYAEGVAG 

GLVWLFCEDVDMLEAGYRAVEALRDVEGVITPFNVCAAGS^^ 
YCPTLRDRILDSKVPEGVEAIPEIVINGVSLDWKRAIGIAIEAATEVDGWKVSAGNF 

GG KLGDYRI PLRECI RE 

<SEQ ID No.:0817;PRT;Methanopyrus kandleri> 

VLDWGLGALNVDELLYIPRMPERDDSVPVERRVRRGGGSAANTICWLAHLGREV 

GFVGKVGSDDAGDLLLREFEEYGVDTSRWRGDGHSGTAFCLVSGDDRRILVDPG 

VNDELRPDEVDLDYIRKARVLHTSSFIGLRSETSLETLKRTMKAVADELMVTFSPAT 

MVLRGWSYLEPYFEAADWFLNETEAVHLTGDIEETLNRLAELVEVTIVTRGSDPAIV 

QEGTEISEVAPEPVPEEDIVDPTGAGDAFAAGFIEGILRGEPADRCCERGHAVAAEC 

LRIEGCRPPTEGRSE 

<SEQ ID No.:081 8;PRT;Methanopyrus kandleri> ^ , nn 

MGTGGRGRPTPGLNVYEVFLSLQGEGKFVGEPQAFVRFSGCNLRCAYCDEPASR 

^<?RRRALIRRVSGEVELELPVPCGPEDWEVLVELEDLEDTFGTVSLTGGEPLVQP 

^G^I^LIERLRERGFRVLLETNASLPDRAPLIDEI^DWSADVKLPSHGPNMDDFP 

DRCLRFL^ 

DLWELAGLVNADVRVLPQVHKLVDFIPR 

<SEQ ID No.:0819;PRT;Methanopyrus kandleri> ^ nr . n 

LPRWLDGRELGLRFSACHVIPGHGKCGRLHGHTYHVSVELLGEF^^ 

ELKSTVRELIKPLDHRVLLPTESELFEIEESGNEITVRLSDGKRYVFPREDWLIPTRS 

LSAEDLAEYLADELERRLAGDNLKELRVRVDEGWGQGAEWRRLD 

<SEQ ID No.:0820:PRT:Methanopyrus kandleri> 

LP^IHYDKLVKILGREVSFEEI^HNLIPML 

VEGVARALKGFLGIETGIPEYNVRRSDVEARVEESVLDARPCLAVAWRGVEFEDE 
RDLEHLMEFQEHLH\WIGRDRKKAAIGIHDFEAVEPPLRYFLADPNDRSWAFEPLD 

HPGEEMTPAEVLRRHEKGRQYAHLVSDGAPI^ 

DLUDVTGTDWRSVLDALHVIVCNLAERGAEILWEILGAYERTTPTMELDVWDV^ 

earkiIgIdlsgeqleellerarhgaifvpegerelreyplpdwhiead 

YEEDWRVFVGPRRTNILHEWDLIEDAGIMYNYDRFEPTVPDFYTPSRADREREFIN 
WRDT^RMKFVEVNSLTLISPEENYRKMRLEPDGRAVKLANPIQKEYTIVRTWILPS 

I^RFI^NKHRPYPQRVFELGEVIERDEDAETGAKDRWKIA^ 
WEALLRELDVTGWEITERKHRSFINGRCAAVLADGRELGFFGEIHPEVLTEFDLEV 

PWGGEFDVAALRTAAGW 

<SEQ ID No.:0821 ;PRT;Methanopyrus kandleri> 

LEQIVKNALERVEREQGGDDPPSSRGTDDDQELMEVLERARARILWGVGGAGNN 
TATRLKEEGIGGAEVIAINTDAQDLVSCKADRKVLIGYELTRGLGAGGDPRVGEEAA 
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SLEDLEKIL 



10 



<SEQ ID No.:0823;PRT;Methanopyras ks ^ EG1ETGLKAV | A p EEU RQWII 
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<SEQ ID No.:0829;PRT;Methanopyrus kandleri> 

MARSNRRGGRGDPEDDPAWAPPGHRCAGERAVGGPTVIPRAYLPAVPAGGNESR 

AFQGRFVDPWFSGIRTGYVIWDGGRLLGVTRNEPEHADVIDVDGIICPGFVDAHVH 

VESSGLRPARYAEIWREGTTAWWDPHEWNVSGELGLEWAVKTAEEALPFKFYI 

ALPSCVPALGPPYETVEGEITVDVARKFASHPMWSVGELMDVAGVMEGEKDEFIE 

LKSLYGLTVDGHAPGLTGFEAMRYFAAGPETDHECSTAEEFTSRRELGVWTFVRQ 

GSSSKDMEVALETLEDLRGVCFVTDDLHVKDMDEISLRKIVGRAIEAGFDPLESLSA 

VTLNPSLCYGLQSGRLVPGFHADIVWEDLDENMELTDVWIGGKRSERVRFRDAEA 

ELPDVELSVDPREVSFQDGKYEVRCVGLVRGSIRTEEIVREITVKDGAVKDDDVAFL 

WTDRYGQGSWSIGFVEGFEELDCAWSWAHDSHNWVAGRRLDDVRRALQLVS 

EVGGCVGAVAGDRAEFVRLDVAGLMSSSDPEEVKKSYEDVLELIRSSSGVDWDPF 

QALSFVTLPWPELRLTDRGLVKVEPDEIRFVDIITDGDPVE 

<SEQ ID No.:0830;PRT;Methanopyrus kandleri> 

MKDLLVWLLTNA/YAPDFEKWMRWCPWCSRPLSYYSATDVHYPPLGSLLPALVW 

YIGTHTLGLSPHTWEFRVLWKVPAWLGAIMCIYLIRRAGVGNVGTLWAASMAYPC 

VFWQLDTISMVPALATAVCEGKLAGLCAATALWMKPTAGIVALPFLRRQSIPTFLLA 

SVLICGPYLIANGWDFVHDVIIFQVNRSPQNCSIWTLLPGCPGIEAAVGTLSWVPLA 

MRGNPELAAGCIGLALLAFSKWNPNYWAVGCPMVCLISWKQGAMVLSTAACFLTA 

SAVSIVTTKEYYNAEDGRRYSIRELFIPPPPTTDLPVGNAAARYLLGTSILYHFLVTSC 

LYIRNLRKLAVSS 

<SEQ ID No.:0831 ;PRT;Methanopyrus kandleri> 

VKRVLLAU^VALAVALVGGAEAKVYSGKYTIKPQIQSVEAPSEVQLEKGQTTADVTV 

TATITWTGNYPYTIKRTPTTVTFAVDGQTVDTKTINPPYKLGDTRTVSTTLKLTEGKH 

TITVTAKFPDLPQYGITGGTATQSVEVTWAPKPAIPTHLAGAWKDLLLAVPALMLL 

DPFMGYPLSDMLGYKTDLQNFLDDLGLREFAENDVGAVLPAMVLATDLLAGWGLD 

HNVMPNTLSMLDVGTMAGAWAPLLYALGVGDVENPLVDLAQELGLEGSAVITEAS 

AVGLALPTVSTVLGYLADKGVATAAQIVAPWKALDQLLTMLASPIAGYLA 

<SEQ ID No.:0832;PRT;Methanopyrus kandleri> 

VAKIYGDEDASLEPLEDKTVAVIGYGSQGEAQAKNLRDSGIDVIIGVREGGPSWERA 

KKDGFEVLPIPEAAEAGDWHILIPDEVQPQVYREHIHDNLEKGNALGFSHAYNIHYG 

LIEPPEYVDVILVAPKGPGHMVRKLYTEGFGTPALVAVHQDYTGEAMDLALAMAKA 

MGFTRAGVIKTTFREEVETDLFGEQVDLVGGVLYMILYAFETLVEAGYQPEVAYFET 

LHELKLIVDLIYEKGLSGMLDNVSNTAEYGGLTRGKRIINKEEMRKVLEEIRSGEFAR 

EWTLENESGRIVMKRLREEIENHEIEKVGERLRKMMGFED 

<SEQ ID No.:0833;PRT;Methanopyrus kandleri> 

MPAPIEVGRICVKTAGREAGKYCWVDIVDENFVIITGPKDVTGVKRRRCNIKHLEPT 
PEKVDIDRGASDEEVKEALEEAGLLDLMKEGIVSGS 

<SEQ ID No.:0834;PRT;Methanopyais kandleri> 

LATWMKRLIAVTLVAGLTILSFCGYESVAKAPTWKDAERALYHYGLCLVLSACSIRR 

VPGYSSVNILLHGYSGTSPSPVPLRWWLAWQTAKVIGLSILLSGFPALEVLKWILSG 

DPSRWVLAAAVLFGLVFKVRAFMSVLSQLAVTILDISEYRADKRLLQSALVSHGLRTI 

SLLLWLAWLITYPVISLCLLPMIITLGWIAWYLHKMSRLPWKDHIQVCRVLKNRLRP 

VLVSSLLLCSVTFTLGLTTDYFTNVSVRIWEYVSGEHVRTVHTLVPAVLLDQTSLRRI 

AETHRADMSFLTLDVLRDRNAA/LIGGESGQATAIDPRTGRSLGSQKLPPELRESSVE 

ALTEDLEYAYPYLRAGLPVLYSGKLTVSGWWADVWIPFAGYTLMIPEITLEVRGRG 
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FKPTEAPAFPGVDWGITWYPARLDGRIVPWIPSTVCFTSSIRVPGSLVIPLYGPTAV 
RVWLHQPCFIEIERDRVYVLKPEYYPDGILMKVEKIRV 

<SEQ ID No.:0835;PRT;Methanopyrus kandleri> 

VITWFTGYKGGKLRFVLAEGDPEDGAEISIEGHLELSGGGEPVRGVLGGEPTPPDR 

VLSELQKADRKIALPDVAEWDRVLGEKIEVKELCRRCLASDRVTVLKHGYRFGEVE 

VCGRCAREILEEELRFRVPGFSQTLLEKLERLLHELRDIDRWEMVDPAFDPAEEEE 

KTRWEIVEAEDEEEHRLPLTELDIPEELRRVLERMGYQELTPVQTKCVERGLLEGR 

NLLWSPTGSGKTLVAELAGLTEVLREGRKMVYLVPLVALANQKHREFMEKYGRPL 

GIGVRLQVGAARLKEFSGPERGPSPRDADIIVGTYEGFDLLLRTGAVDPDDIGWVID 

EVHTLADERGPRLDGLVCRLKTLTGAQLLGLSATVGNPEELAEYLDAEPIVHNRRPV 

PLEYHLVINQDRRQKWDRIARLVESEWETEYSTGYRGQTIVFTYSRRNTHRLADLL 

NERTGLDVAPYHAGLPYDRRRSIERAFERGELAAWTTAALGAGVDFPASQVIFESL 

AMGIEWLTPREFQQMAGRAGRPGYHDRGKWLMVEPGRRYHRSQSETEDKVAFT 

LLESEPEPVEVEYDDEDEREQVLAHLVSGAAKSPGELERVCDESLGFAGDPMRRV 

KELREMGFVKGLEPTEKGRVAARYFTGPRTVHELSARAGSDPLRAVASVRPFERF 

QLSPSIKRAVERVTRMSVPSRLDDALSVIHSERKEVIERLPPKEKQKLVSLMKELDC 

GCDAFPHCEHVSQRASELALKVRLEGKSVYAIPRILEGRYGITAYPIDIANWLEEWR 

LLECAGEIAEEPEMAAAAEALADPWSER 

<SEQ ID No.:0836;PRT;Methanopyrus kandleri> 

VRRLVLPTLLTMVFLAVPATADTTATTPTAEVSTSTQGTLQQVTQQTTQQEQTPGA 

SGELLPQVAPKALGYIAVGAILCAIPNRGTQELGADLTQLGAEALTLAAAVDHGLPLK 

YPVAYQFNRTYEKLSSPMYWGEVGFNIVAPMLVNSMLYSMLQPLSEQLEVPPDVIK 

NYIVQTCKLMAKLQDRPVSPEDVIPVIDSAIQIINQSSNQSSQSKLTEDTKYEVAKTIA 

NFLNGIRGSSGVLIASNVCKFALRYINVEPSNGIKLWIGSVLSPWPDVSGTISDVRNI 

TRDINNAMIGVRIATNPVETIRQITEDTGNSIIETFRTIVKNADKLGISEETANEILDDLK 

SMISDLTSTITDEIVRPYEPIVRCLGIALAINSLMDAYNSFNRLTQRLSKLALIARGLGV 

QVPTLTNPEGELKRALGVLQQGRVGPPPLPF 

<SEQ ID No.:0837;PRT;Methanopyrus kandleri> 

LIDRLAKKYLTPEKVAELGFQITEELALRALNLIRNLRTEAKLEGDSYSFRVWDEKDR 
YEISASGEFRGSGFTLEFEKRVLDTRVRGHIEVEGEQVTELMRRLLEILKEGKES 

<SEQ ID No.:0838;PRT;Methanopyrus kandleri> 

MSGTQYRLIPVKSRYWKVGSGAVENALEALRGIELKDGDVLLLSEKAVAVAEGELID 

ERGYEPGVLARLLVILWMRWWGRILGPLLGPLMDPPMRRETIENLRNYPLKDGSR 

HKQMILEEFGLLHALEPVSEAGCDVGNVPGYYAAPVPESADRVARELREELRRRR 

GVDVSVIVGDTDKTYEILGILFTTVARAHPDIVTGTGVIGFLVGRLLAKTVGPTPIAIAG 

DVSVREAIKLLDMAEDVRTKGAGRTVYDALEEVGDPESLDEEFLNGFEHVPIVIARP 

VTP 

<SEQ ID No.:0839;PRT;Methanopyrus kandleri> 

VEIQNIVASVDLKGEVNLDECSVILQGEYEPEQFPGLVYRLEDIGTWLIFRSGKMVC 
TGAKNREQIYKSVERVREDLEKKCGVKFHGEPEVEIQNIVASIDFHVPLDLDTIAEVL 
VGDEDVEGIEYEPEQFPGLVLRLREPKVAMLLFYSGKAVCTGAKTEEEPEKAVKKIA 

EKIEKYGLKLTG 

<SEQ ID No.:0840;PRT;Methanopyrus kandleri> 

VPVLGLGHNPVPPVSGFTAGARVLLNRHRETVGGSTLTRVLGIQLGNTGTDYCVMN 
EDGDWEIVAREEGVFGKISCVFTLEESRRALREEIAPRVIERVRRVNPDLAWGTIVD 
ELGLILGPMIHEKTGVPTLAVYGDPWGAPDGDAVGAPYCVAEEYPNCVHVDVGAM 
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GEPVPALPCEGGTGRGGKT 

ILTTEREEELRKIRETEKG 

SkrkaIggtIKgkiilqgdhrnkvreflikkegfsedaievt 
25 lelryrti^gms^yl'f^ 

30 GIT 



15 



20 



40 



45 



50 



RRGERVWLDVKGNKLWKRRKTGERR 

<SEQ ID No.:0849;PRT;Methanopyrus kandleri> mpacwlgaLIEAARL 
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GRLELR^WEG^PTPVGGPA^ 
PYPRCVEPDWRLIEVHPTPDPVIGLLKQLGLRRTLGE 

cSIe^egkdpeein^kyhemike 

YPArYIEER^EQLYCPECERPLPDRYVEGVCPYCGAEGARGDHCEACGRYLEPV 
SqLKdUd^ 

dywfs^^^ 

15 EYFQEHEPWKLKDE^^ 

SVHDVDWE^LEDVETKEIPEPEPIFPKVTEEDLEKAKALLPEESGESEGQDDEW 

LEE^F^RLBLP^G W K^ERVEGSDRLI KLRI D I GDRTVTAVAGLYPTYEPEELVG RKV 
WLANIQPKEMFGVRSEAMILAVGDEPALLTIDESKREVEPGERIR 

^D^^AL^ILAVPPALQLLMIYEAGFNPGLGTCIVTLTE 
CL^AL^FG^^F^ 

25 fpYLPAYHTL^LWTA^ 
tolASEHD^ 
QVF^RVRKIRGY^ 

EVDREVNLVPSMVKQLRRHGWVSRIVTFTDVARCIWG 

30 <SEQ ID No.:0852;PRT;Methanopyrus kandleri> 1T K ft /^ 0 \/rorn\/KRAi 
i rtkivaVL LISAIFIGALMGVITYQWSISSKGARVGCYHVAITNVKGSVEPGDVKRAL 

LKCPY^RV^GIRTAPS^ 
YSVTGALKLAGLKPVGVANVTPVKWGYVL 

35 

<SEQ ID No.:0853:PRT;Methanopyrus kandlen> „ A ~w 

Thpi ALLIITSPYLAQMILQYNTPYGLKAG 

Xeslllswagflwlgavdggfmckpm 

40 MLLQATIRVNWYLTSPLAPNSWWAVALLLMTAIARGQGW 

RQ^LLG^GFSVD^ 
45 DVYNPVEAVRWATrWf 

^gpTpe^egrvlv^ 
I^lpg^^^^ 

mylsessgaedavqmarkprgewlirrgrsavaeiveeilevg 
^I^Sdh^kvgiclIkalnealgdregirriawalvpmdealvecavdisg 
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RPYFVLKGYRPRRNRIGSPPLSTENVSHFWKSFCDHAGVTMHXAA/RWWDNDHHAI 
EAMFKAVGRALGAAKEIVGDGVPSTKGTLRRG 

<SEQ ID No.:0856;PRT;Methanopyrus kandleri> 

MERTVSIVCIVLGAALLWMSSGASHQWGARELQSTDDGTLVRVKGEVLQVNWSD 
GAEVWLDAGDGTVTVFLSREAASTLAPTPGESLEWGRVEEYRGRKEVRVDSPV 

RAR 

<SEQ ID No.:0857;PRT;Methanopyrus kandleri> 

VWIRRYVPAKALIWIITTLTVPYFVFYGKPRGPGYPTELYGYRIVLEDPALAWDVEP 
RRTLLFRHTLTVSDEGWSVHPVFD I PPLI FVRAERMDTLETVKRNLWAWLQEGAG 
RVFMPDEFVEGGVPGLITGIAGQAWAWKHLKWAREFGVIHGLRRYAKEVGPERIST 
AILEEYRRAPWRAILDFCDMMKNSDVGRFLRSRGLSFRDFLTSKDPKLVAEVLWLD 
LGRLDERWDERIRYVLDARAYPIPESEEKIVDKAARELLRHG 

<SEQ ID No.:0858;PRT;Methanopyrus kandleri> 

MAASERNTGKFTEECPACGSAEIVFDEERGEYVCANCGLVTEDPVIDPGPEWRHF 

NPDQRQRRSRTGEPVKLRLPDKGISTIIDRELRDSGGKKNPRMRRIRTWDARIKVS 

GSRERNFFQAFLELENLASKLQLPESVRELAASIYRKAYKEGIVRGRGIESVLGAAVF 

AACKEARVPRTAREIAEALGVSDENEILRAYRVLQRRLNLKQKPTEPSDHLPRFASK 

LGVSENVQAKAQEIIEKAKEKGITVGKGPAGVAAAALYIASILEGERRTQKEIAEVAR 

VTEVTIRNRYKEICEALGIELHP 

<SEQ ID No.:0859;PRT;Methanopyrus kandleri> 

MRRLGRALHVTPRGNLIARADHVPPLGAPWTRRRERVGVIVDVFGPADKPYVAIR 
D KSRHH LERFVGKELF I PPRRRRRRPPRRRRG RP RRRR 

<SEQ ID No.:0860;PRT;Methanopyrus kandleri> 

LPCRTHALKLRPTCHPPHRTLRSRRRHPLEPVRPTPILPGGASVQWRRIEIDRTRC 
EGASCALCVEVCERGVLKIKGEEWIADLEACDACDECVRVCPNDAIDLYRYRERQ 
FLSAMVRAMHGDGDGLEVARRWMRGRDVFGDTWFYLRRELERTCRIKREAELE 
G KRAKLYECTCKVCGKKFKSN KKLDVCSECAN R 

<SEQ ID No.:0861;PRT;Methanopyrus kandleri> 

LNRQDPIEKTKELFIKVSRILGEEQPEISVRREEDPSGHILNPWVANSEGADDVWPL 
VFEVRSKDGVAREFTLLVPVRLERRRLREILLKVFRS 

<SEQ ID No.:0862;PRT;Methanopyrus kandleri> 

LYPRGREATLAAVLHTILRDRPSTQKEIAEKVGVSRRYVTELLRPLIEEGAVRRTYTV 

DMSKLRRHFPELFEELGNFLYEDVEMHLEGVRPYFKRMTDLTLEQIETALIAVEENP 

EQAPKVIEMDEEVNRLDEEIRLYVRTLPVLHPCEEAGKVATLLLEISHCIERIGDYAC 

NIAEVAETLGTLSDLQCWREVREAALEARSMVKTAYSIFLGRVKEEDLRHEAEKVYC 

AEDRVHKNIIRACEKAVEETKEFPEKADRLFGLSRITKDIERIADKAVDWDFTRELVE 

GRPRDLTPEQEMRSTLPADGTH 

<SEQ ID No.:0863;PRT;Methanopyrus kandleri> 

LYYIGLGGFGCRFSTHASNAGLEVILCAGSRGDLLRVSEGEKIEVASGIGFSRDWRK 
ASEELQEQAETIRETLERVGAEEPTVLAFGLGGAVGYALAQQILKEPPVPFIVLTTVP 
GESEDPQVRRNAAEQVKSVLGVSIKLPVLWVDNALGGYERVNRVLERTLLDLRDFL 
GVPVEELPNLAGNYALSPSISGEKVTGDWKTSADEVRKLVKSREPEEHWRRERR 

GPDPESLRELF 
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<SEQ ID No.:0864;PRT;Methanopyrus kandleri> 

MARKARVTLTLSEDALARVLATKDALEGDSISATVGKLVKFGFAYLREKFPELFEGIN 
LEEYREKARERWFDSGSSRS 

5 <SEQ ID No.:0865;PRT;Methanopyrus kandleri> 

LRAPEGFLLGGIKREGIGVGLIFSERRCAVAGTFTENTLRAAPVEHSEEVCDRGVAR 
GVIVNSGHANAMTGEEGYQDVLRTAEAIAELMGAPEDEIWCSTGVIGERPPVDKIV 
RYAREVWEDIGPTERHVREFSRAIMTTDTEEKIALYEGDGWSLLGIAKGAGMIHPN 
MSTMLAFLLTDVGAKPKELQMWLRDWNDTFNMITVDGDESTNDSWLLANGSSNL 
1 0 KVGSDVTITEFQRALEEVCTELAEKIVRDGEGATKLMIVCVHGASNEVEARRAARAI 
ASSNLVKAALFGENPNWGRIGAAVGAARVDVDPDELRIAFRSSEGEIVTYEGGPVD 
FDEEKAKRVLSASEVEIWDLGVGDASARAWGCDLTYEYVRINAEYRT 

<SEQ ID No.:0866;PRT;Methanopyrus kandleri> 

15 LTDREEWELRGHIIDSLIFSRVLDTIMEMGGDFEILEFKVGKRKTDPSFAKILVKGKD 
PEHLREIVSELRKYGAVPVHTQEVRLEPAPADGVCPRGFYTTTNHRTFVLFDGEWI 
EVEDIEMDCAIVWPEERRAVAKPIREVREGELWVGDRGVRVKPPERPRGRTGIF 
GFMESEVSPEKPTPTLIRRIAEELEWHRKNGKIWWGPAVIHAGARDDLAWMIREG 
YVDVLFAGNAVATHDVEASLFGTSLGVDLETGEPVKGGHSHHLYAINEIRRVGGLR 

20 EAVEKGILKDGIMYECIVNDVPYVLAGSIRDDGPIPDVITDVMEAQAEMRRHLKGATL 
VLMMATMLHSIATGNLLPSWVKTICVDINPA\A/TKLMDRGTAQALGIVSDVGVFLPE 
LVKELKRVRDDEA 

<SEQ ID No.:0867;PRT;Methanopyrus kandleri> 
25 VSERDTKKYD M 1 1 PLGVPAD VI AEVERRCDVKWQRE I ERGGTKTTVLAFRGTKDAL 
EEAKKVMEELIERRVEEWTKPRRRGPS 

<SEQ ID No.:0868;PRT;Methanopyrus kandleri> 

LSEKSSRKERDEKTEKETARQGKHRRIRVKSRHYEMPFSRGVLARSLTAIGVEPHK 
30 AYEIALKIKEELQDEGIEEISTDELADIIRTKLEEIDETLAERYELWRRIKKREEPIIVLIG 
GASGVGTSTIASEVGHRLGITNVIGTDAIREVMRRVLAEELYPTLYESSYTAWKRLR 
YEPAEDPVITGFLDHSEPVWGIEGWNRSINEGIHVIVEGVHIVPRLIKKEILNYPNVF 
VFMLAVEDEEAHKWRFYARSRDTKLSRPAERYLKYFEEIRRIHDFLVEDAEEHDIPVI 
NNEHIDETVDQIVSYISSKLLKGERELSKSVSWW 

35 

<SEQ ID No.:0869;PRT;Methanopyrus kandleri> 

LTFREKLRGCKVEELMTKDPITASPQVGVIEAFEIMLKHDVGALPWDDEGRLIGLVT 
RTDLGRALLEDEYEPGTTVEEVMERDWWHPDDTLLEALKRMTSAPEGIYNQLPV 
VDDEEKLVGILTDGDILRWIAKKL 

40 

<SEQ ID No.:0870;PRT;Methanopyrus kandleri> 

LFGWIRRHRKSIVTAGIIFLAAMMVLSAIPSFMMGGQSAVAAAEGTVDASIVKDYQV 
SWRYLAVPKPGVKTSDVKSAVSSAGGVENVDVRKVKIKGYTVFWDALVPLTADP 
EDVKKRIEERLKDKVLDARGTVIKGSKFVFQASYDGKPDVNAIKRAIRRELGNRLMD 
45 GPKLKVRYNAWGEVLCNVSDGKHTLIEERIERALHSTGARGCLVIEQLIARLGTAKL 
TLLGPGKEKVGDRTVNFGDRMAMVLVLPEHAKSKHLTLALWISNSGGKQRIYWDR 
DILRGKYIVF 

<SEQ ID No.:0871;PRT;Methanopyrus kandleri> 
50 VYEVEVKVKLKNPEDVRKRLEELGEKVRTVRQRDLYYQHPCRDFAETDEALRLRCS 
DDKVALTYKGPKVGREKSRVELEVWDDFETTDAILRHLGFEPLEHAEVKKLRTVYT 
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LEVNGEKWAALDEVEGLGTFLELECKADDESEVDEKEKLLVSILEELRVEGKRVRH 
SYLEMLLDQGE 

<SEQ ID No.:0872;PRT;Methanopyrus kandleri> 
5 LPSTGALIHVARWTVLAAALGWGGACAVAISSIISTVEKAVGNEPLVIPAFMLLAGSL 
AALHPELRGTGMEIIVRGFPNEPANP1RGMAKLVLAGLVIGGGGSGGQVGPCAQAC 
ASVGGYVASKLGMSEMERKWAVLGVISGGVAGVLCAPLAAALFAIEVLRVRSRYW 
LFPSTIASLAGYSVYVSTLGKRYLLVRNAPYHYSPQHLPELLVIAWATLLAYVYSRC 
VKEARRLFVESVPSQPVRSLLAGLGVASVGIAIPTAVGLGLDYASKAALGRIGAEEAL 
1 0 LSFLGKMVATALTVGSETPAGLVSPTVCVGAFLGLFWVKRWARPLRPEPRRLSLRS 
WLRRSTLRSRPLCWSSSCSASTAPSRPLWERSWGISS 

<SEQ ID No.:0873;PRT;Methanopyrus kandleri> 

LTVSAEGERGPCGRVRELYSNDKVSVAEVSVRGEGEEHYHRRTFEVYYVIDGRGK 
1 5 WLNGRPVDVGPGDWAIEPGTRHKVIGNLRMLWCIPPFDPEDVYRV 

<SEQ ID No.:0874;PRT;Methanopyrus kandleri> 

VQPLTRRNKDEHPAVLDPDRTIVLGDVTVSRDAVIGPEVRLGPDAWRGAVISGRC 
WYNCELGRCAVGPKTTVTGDVGDGVTIHSGTILGQLRVSGEIEPPEVGEGAFLGP 
20 GVSVLPGWIGPESWMPDSWTERVPRRGWSGNPAMPTGMWDAETLILEFDGK 
RLLLEGKRGTAFDVRLSDGELEITEESPDNFGAVLEKDWKWRMGHAIPLPAERPF 
SIPLHVLEVRTKG 

<SEQ ID No.:0875;PRT;Methanopyrus kandleri> 
25 VPVRESLLIDTDVRRSLVLGSVLEMCEVERAAVLGTVAQGKRFEHGVFVAGKRVPG 
EVITVEVEVSREWRSGSMEIDLDPADPDLVAWADVRATGLIANLTGLRPERRGFH 
ALFAFSGELPARVRKRWSNLDVFRECCPCALLEIGDVKLRFLGGRQVFDERSRLS 
YTDVLAVRDGKPIASAWRPASRSVISKLGAR 

30 <SEQ ID No.:0876;PRT;Methanopyrus kandleri> 

WGTVRELPTLFCESVALEVLSGPKPGLVDPISPSSHEDMGPREFLACLPELRRCLE 
EALELGIDGEPVDELIRSLPAWNVDVITASGGPNSVRGIVFLGSVYCYSAGLENDPF 
PFGRIRWGRRCTEALWNRSETKCGRIRIKERLAGVFGEVASGMATARGVSLPVLR 
ATLRAGRPLEEAVIHSVLACMSTLEDAGIPRKLRNWVKRRASEVLRAGGPFTERGR 

35 AELHKFVHECAERGVSPGASADVTWGLVLLLARWGRDIVSPYRDPPRRWSGGAV 
ERNSQASDTVGRNPGGRVRGRREVLKG 

<SEQ ID No.:0877;PRT;Methanopyrus kandleri> 

LIRSDGTRAVASAGDEKFLKADEAEVRRELTPFEAYRKICKKLDASWEPPEDVGHP 
40 VDPEVGYRVLELLESLWDSGFRRLGVLGTVGCGAPLHDIEVGNPVGWTSVRVSNP 
GSDLDLVAPHRDYLLEMSLSGFETVKRFADRVIMSPAAFTGFTVPRVEVRLPRGC 

<SEQ ID No.:0878;PRT;Methanopyrus kandleri> 

MEETGVKDVRDLCEKFLDFKREKERLEELLKEYFKRLEELERKLRAHEEKLRIEARR 
45 RKTLEKELEMERDEKAELREELRRKEVMIEKLRSDLQRMKKPPLIVGTVEEILDDGR 
VIVKSSTGPKFVSNVSPTVDRNELEPGANVALNQQSMAWDVLPSEKDSRVLAMEV 
DESPDVSYDDIGGLDEQIREIREWEKPLKEPELFEKVGVEPPKGVLLYGPPGTGKT 
LLAKAVANHADATFIRLAAPELVQKFIGEGARLVRELFELAREKAPSIIFIDEIDAJGAR 
RMRDATSGDREVQRTLTQLLAEMDGFDPLDDIKVIAATNRKDILDPALLRPGRFDRH 
50 IKIPLPDEEGRYEIFKIHTRDMNLAEDVDLQKLAKITEGASGADIKAICTEAGMMAIRE 
DRDIVTMDDFLKAVDRVMGKKEEESGEFKRAYH 
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VGERTVAHYGPYWKEIRTNQDNLDAIRSLLKSAERRGPGNVGEWPLDVFDTDRG 

LASDRTRLLVALREDEIVACVAADPRERIGSGPNPHNVFGLWSPEVRARYQLGHV 

MIAAALKTLREEGLKVARTTPIRRALPFFTGIRADPTHVYRELEVRLRWYRRTGSEE 

YLELTRVPREVREELELLRIRTVNARRDPTPFHRLDPEKPVHVFRSGVRSFTL1ASLG 

DGDHGRRQRDIAHVQRAREPSKGDSQDRGGSGGRRLDR 

<SEQ ID No.:0880;PRT;Methanopyrus kandleri> 

MVDVSVILPTYNERENLPRVIPKIEEWEEEGWTAEILWDDNSPDGTAEVARELSR 
QYGNIKVIVREEKPGLGLAYRRGFREARGEVIVCMDADGQHPPECLPNIVNPVLDG 
ECDFGLGSRYVEGSWENFPWYRKLNSWGARWARLFLKLPYRDPTSGFRAISRKI 
LTESRPFVSEGFEIQVETLAKAHHMGYTVQEYPFLFRPRERGSSNVNIRQILRYLRG 

VWR1RKDLKQRGLL 

<SEQ ID No.:0881;PRT;Methanopyrus kandleri> 

LRWWGGGAAGWAARTAREHGADWLISADEHIAYSPCAIPFVISGEIERPEDILM 

RDPTHYERLGIDVRLGVRVEEVDPEEKWTTEDGDTVEYDSMVLATGGEPLVPPIE 

GSELDGVFTVRRFSDIEPLLRAVQESERAVIVGAGPIGVEMAYALHERGLEVTLVEM 

LDRVLPQFLDDDVAAIVQERMEKEGVRVLLGSPVEAIEGDDRVEAVWNGEEIEADL 

WMAAGVRPVTDLFESIGASVLPFGVEVDPALRVKREDGGVFDDIYAAGDCVADW 

CP ITG ERVPSQLGTVAVRQGKI AGKN AAGG PRATWMGTLNTAVI RVFDLEAAG AG L 
TQTRAEELGLEWSATVETTTRARYYPGGEPIAVKLIADADTHRIVGVQSVGGERVR 
ERVDGVALAIRLAAKVEDLLSWDYSYSPPVARVIEPIYEAAELLREELHS 

<SEQ ID No.:0882;PRT;Methanopyrus kandleri> 

MKRFLRDLSAATASLTALVLMESFTGITLESLKHRWVHHPEFLAMLPALMDFRGNV 
ALAHSARTATATHLGDEERALQSSLAVLLIGLMVPPVIGSWYYAYGGDLSTLVGTA 
FLTVLSVTAVWPVWGIVRMAAMLGFDPDHVAPPLTTALSDVLTVAFLFTIAEVMVG 

<SEQ ID No.:0883;PRT;Methanopyrus kandleri> 

LSSVWRGILRILRSMLVISIIUWWSSFTGSLLAKWEAKLEHNPGLAALLPVLMAAAG 
AAAASFGSRLSTYLHLGTFTIWAVLRDALVQGSALLLVIAGYAGLVTVAFSGRPSLIL 
LAVESTGLTFLTSILVALGSAFTSVRLGMDPDDWGPNA/TTAADSVGIILTLTLAPG 

<SEQ ID No.:0884;PRT;Methanopyrus kandleri> 

MEKIEEEVKKRTWELLTEMKNLAQLSVDLAYSVLLFGSPELAEEVRRIERRVDELS 

MVLKAKLALAIRDLEDVRHLLPIMELTQSMEVITDAANDIAETVAMGAEPHPIVQKAIA 

ESEEKIRLVRVEEGSELDGKTLGELRLASETGMHVIAIRRGSTWIIGPDKDAKILGGD 

VLIVRGRDEGYRKLKKMASGRG 

<SEQ ID No.:0885;PRT;Methanopyrus kandleri> 

MRWETRREKIVSLLTESREPLTIEEIAYMVGEDDKSKIIEDLEHIAKTLRREGKTLLME 
PARCNKCGYVFKSLRVKPPSRCPKCKSEWIQPPRFTIRE 

<SEQ ID No.:0886;PRT;Methanopyrus kandleri> 

MKLPENVPEPPWCEKFD1GEEARVMRRSHDGYVRLGEVAGLEKFRSVCLVSVRA 
DSGYYYWPYRVTEERVITEPLRVRKIGEGNAA/PPIIPHRRLGELFVDVRKVGSDYM 
VTLYGKNLHVRTYESLTIMTQRRGSELSAGGMSIDLSSGFLKVEGVRCRPLGFHRP 
DAIVGITERLEWEIRENGSRYLGDWAVGEFLRITLDDLSLDVPRRVIP 

<SEQ ID No.:0887;PRT;Methanopyrus kandleri> 
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LLKVTVCPPCYGFREVCHKLAQDGEIVDVSDARRLSDITSLCDEGADRWIAHMDAP 
TVLEWLERRDRYALRSIRSKVYNVLSALLNRFKEVHWVYSQVFLDFVPDSIVREVS 
VELVKVEGSAKDILTWPPYGPCPEALKRGGTLEEMNEHVSELVEETGSTILGEIARR 
DVRWRTMYLSATEILGRICRNFREFKLGTKMLDALEAAGVLTSRNVGYRMFSWSP 
5 AAVLGRRSELVNGVLNAVLEMEGAVFG 

<SEQ ID No.:0888;PRT;Methanopyrus kandleri> 

MRVALRVAYDGSRYHGFQYQPDVPTIEGALRKALSELGLELVGYASRTDAGAHAR 
YQNAAA/EGDPELAQPDPINARLPKDIRVIAKTEVHEEFDPRRDALRKEYRYFLGPLN 
10 RPEAAARAARKLEG KH DFSAFRREDG RN P I ITVERCELVE ITPNAYVLRWAPRFLW 
EMVRRIAGFVWEVGHGLREEGDAEALLSGKFEPSKKPRCLPAEGLILWHIEYDEVR 
FERTKAWFEDHKVIQLGGRLLLRLPEGAESC 

<SEQ ID No.:0889;PRT;Methanopyrus kandleri> 

15 VSLEKVDLERLLEHIEETNFCRRLFREVSEEWKTIIGPLQGDDATVIEVNGERLVINM 
EGPYPAKIGRKTAIIHSAADWVTGGEPIVAFDAVQAESEEQAEEILEDLRKQAEGLG 
IKILGGNTQSHPDLVPCVSWVIGRLIADEPIPDGTAREGDALVFLGEPVRGDVGDRV 
YKAKVKFNAFLRFLREGIDVSAAKDASRGGVLGNLLEMMGKAKKGVELRSMPYPT 
WTGYLGIFMVCMDPNDVERAAEIAFEEGCPFTVAGEWDEPVIRFGNRELVSEEEM 

20 IEVYRRLPYKPPGAGR 

<SEQ ID No.:0890;PRT;Methanopyais kandleri> 

VGRTCSGGAFLG I FSGMLSGYI PGLH P NTFFSEFD PTYLD REDVLTFASACSAVN VP 
LSKVESMFLGVPDDQASVAVLIPLQRYTIEGRAEEAARLVALGTLSTGFFAAVALPYI 
25 VKIVGPMYVASKPIIPWLVLTILALQTYDNGLRGLAVFSASSAVGYWLSGPLDVASP 
LEAMLSGFYAIGPGLSCLMNRTSIPKQRPGKPAISGKELPKCGILAALAGCALGFLPG 
LGPANWSVLTRLGVDTTERYLLVTSGIDAADAVSSIVALHALGNPRSGASVFIQRSV 
GDITYPEVLASVGVYLLVSVLGAWLLIFSTRVLGGVLSGARARVLTGTWLGLLALMT 
FHGLGSLGTAIACAGIGIYALRSGVDPSLCTSALALPTALKLLGVG 

30 

<SEQ ID No.:0891;PRT;Methanopyrus kandleri> 

MLKELWRSFAMALGAAWTLGLLALTVHILGLVWTIVLLLGISVLLGISVSRRVSPFIAV 
ARGLGLLSLLMVNAARLEYLAPWLAMPVLGALYVFDRPAFYLVIAAAGAVLLLRALIE 
IHEAAVEADFRYRSKVQGLALAVREIWSGIMEALERLSTISAEKKEELSGTFTVAGKK 
35 LLRWMLS 

<SEQ ID No.:0892;PRT;Methanopyrus kandleri> 

MIGIVLAAGEGTRMRPLTKTRPKVLLPVADRRLIDFSIEAMKRIGVEHLWWEYLAE 
KVERYVKDRWGDSFELEFVRQGKPLGTAHAVYVAWREIEPDETWITNGDLVFDSE 

40 LLERAVREHEGVASMVLVEVEDPSEFGVARLQDGYWELVEKPKPEEAPSNLANA 
GVYVAEPEFERFLERVKPSPRGEFEITDALLDAAIDEGVLGISYDGFWSDVGRPWD 
LLDANAWALRNAMSRPEVEGVIEENVELRGPVWVAEDAILRSGAWEGPAYIGPGC 
EIGPNCYIRPATTLVRDVRIGQAVEIKNSIIMEGTNVSHLSYVGDSVIGAKCNLGAGTII 
ANLRHDERNVKWVKGELEDTGRRKFGAVLGDGVKTGINTSILPGRKLGPYSATAP 

45 STWRKNVPEGKMLVQGDQILVDWEGRG 

<SEQ ID No.:0893;PRT;Methanopyrus kandleri> 

VGKYFGTSGIRGRVGEFLTPELALRAGRALGEYLGGGTVAVGRDTRVHCDALRAA 
VISGLTAQGCDWDIGWCTPTLGCYVATEGLDAGVMITASHNPPEYNGIKFWDSD 
50 GMAFSPEQEREIEQIMDGDLEYPNWDEYGEWDDETALNVHVERILDEVSVDGDGL 
RIWDCANGPSAFVTPWLREMGCEVISLNAHPDGHFPGREPEPKPENLKDLMRTV 
RATDADLGIAHDGDADRWFVTEEGKFAGYDEVLALVCRRILEEKGPGKVAVNVDA 
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SMVIDEWREMGGEWRTKVGDVHVAAAIREEGCVFGGEPNGTWIHPDVHMCPDG 

PLSAAWMVSLLIEEGRPLSELLAEIPSYPWRETVECPDELKPEVMRLVETRLREAY 

DDIDTVDGVRVELDDGWVLVRPSGTEPLIRITVEAESEERARELRDEFVDIVRRCVE 

EVRE 

<SEQ ID No.:0894;PRT;Methanopyrus kandleri> 

LFAFLLAGDNVELALMELKGALRAEVGEIEVEVHDRVAWEGLTDEEAERWRRLAR 

THAVYRVGEGRVRVEIGGERRPVRLLAEREKLSDRKPHKRPEFMPDSTEPFLARVL 

VNLAEARRGERLLDPMCNVGGILIEAGLIGCVPVGVEVREELVERTERNLRHYRIEE 

YELHTGRAEEVDEILDEPVQAAAVDPPYGRSSYIEGGPVERLLLNTLDALSEWEGK 

VSLTAPVDAWEEVKESVKRVEGEVRDRVHGSLTRVIAWVP 

<SEQ ID No.:0895;PRT;Methanopyrus kandleri> 

VKVLLVQPPFEDDIARVLGVRGFPIGLVYLAAKLEKEGFSVDILDCPAEGVEMEDLR 

GRIRGYDAVGITATTPVAPSAYKVAKLAKDEGAFVFLGGPHPTFMDREALRESPAD 

WIRGEGESTTVEVLEAVDRWEESDLSNIPGITYREGSKIVRNPDRQEPEDLDSLPL 

PAYDKVDLDQYSADSVRFVPVITSRGCPFRCLFCASSRIFGPKWRGKSPDRWEEI 

SYLVEELGVERLEFVDDVFTAHKRRVREICEKMREEGIDVPWDCGARADTLTPELA 

RTIREHGCRTVYVGAESASNETLKRINKGITVQDVIACRKVAKRHGLRILLSFILGFP 

WEDREDVFRTIKFARRLEPDYVQFTVCTPYPGTPLYDLAKERGLIEVHDWSKYTTV 

DPVMRTEHLSTRELGRLLQRAYLSFYLNPRYLLNALREGKLFLFKRIVKSGIRAVLSY 

LSR 

<SEQ ID No.:0896;PRT;Methanopyrus kandleri> 

MTRVGEF1RVLNRVLDSELARRLMKLGAKRCESCGDVRVKVALDVAYGGREDACW 

KCKATARLVKKLVEKTARAAGVDEETVREALSLDSYRRGIAVTLLGIYRYGVRKPFV 

PAAPYLWWDVTGLCNLRCEHCYSEAGKPAPGELDTERALEVIERFSEWNVPGLAF 

SGGEPLMRDDFFELAEASANEGMFTALATNGTLIDRDTAERLEAAGVEYVEISLDGA 

RPETHDKFRGVKGAWERTVEGVRHCAETDMITVIAFTVHRNNVDELPQMLDLAEEL 

GADGIAVFNFIPTGQGRFCPELDPPPEVREEVLKMLVREALDRDLMIYSTAPQMSR 

VSLQMTESGEGGVLYGTHFAYAGEGRWIEPLVEFIGGCGAGRCLLAIRPNGDVQP 

CVFLPVKIGNILEDDPEELWEHEVLWACRNRDELEKPCGECKYRYVCGGCRARAY 

AITGKVEGPDPGCVLVGDANK 



<SEQ ID No.:0897;PRT;Methanopyrus kandleri> 

MRDSPDEVSVDELVNMAVAGGIDEGTALDALQGKLDPYKVMRAAHEARLKIVGEH 
VTFWNRNINFTNVCINRCRFCAFRRDPDDPDAYRMTPEEVGERAAEARDAGATB 
CLQGGLHPEATFEYYLEMLDEIKSQAPDIHVHGYSPMEVKYCAKLAGEDIEDVLREL 
KRAGLDSMPGTAAEIFSPEVRKRLCPDKLEADEWEHIIRIAHELGIPTTCTMMYGHIC 
SPRDWIDHMKRLRGIQEDTGGFTEFVPLSFVHSNAPIYRRGGARPGVSGMTDVLV 
HAVARLYFGPLIPNIQASWVKLGVKLAQMTLHAGANDLGGTLMEENISREAGATEG 
EQLEPEEIVEIIREAGFTPVQRTTLYEPVKVY 



<SEQ ID No.:0898;PRT;Methanopyrus kandleri> 

LITSVPTRSGLNPAGDRSDRGGRLKGNDLLELMDRANRLTREKFGTWSYSKNVFV 

PLTRLCRNRCAYCTFRREPEEVRSPYLSPEEVFEIVEKGKEAGCKEVLFTFGERPE 

ERYDEALEWLEEHGYSSTVEYLVDLCRRCVEEYDMLPHSNPGVITKREMRKLRRW 

NASMGLMMEILSERLCEESGPHEHSPGKRPEERLKVLKYAGELKVPFTTGILIGIGE 

TWEERVKTLEEIQRMHERYGHVQEVIVQNFRTKPGIPMEDHPEPTPADLLRTVATA 

RL I LPDVPVQVPPNLN RETGQLALLAGAN DWGGVSP VTKDYVN PEAPWPE I EELKR 

LTEDVGFRLRERLPIYPEYVRRGWYHANISEWERLSDDEGFAR 
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<SEQ ID No.:0899;PRT;Methanopyrus kandleri> 

VGAGEMAEALGEELEREIQRRWEEMDLLSKVLEKNRDGPLFYFLDGPPYASGSIHL 

GTAWNKIIKDAVNRYKLMRGYRVRLQPGWDCHGLPIEVKVEQEVLSDEIECKKDIEE 

KVGVDKFVEKCKEFALKHVEIMTEQFKRLGVLMDWDNPYMTLDNEYIEGAWYTLKR 

AHERGLLDRDVRIVNWCPRCETALADHEVEYKEVEDPSIFVIFPIEDDSDAEVDLPE 

NSALLI\ATrTTPWTLPANLAVAVHPEEEYVLARAEVDGEEWHLIVADKLKWLSVVTD 

SYEIVDSFPGEALEGLRYRPPLWEEVPKLRELHEEDDRVHRVYTAEWVTMEEGTG 

CVHSAPGHGEEDFELGREVGLPPHCPVAEDGTFTEDGGKYEGLYVRDANEKIVED 

LREKGLLAHEDTVEHRYGHCWRCKTPIIYRATEQWFLKVTEVKDEMLEWIERVEWI 

PEWAGHSRFKSWVENARDWCISRQRYWGIPLPVWECEECGHLEVIGSLSELEAKA 

VSLPPGEPDLHRPWVDEWLKCPECGSYMRRVPDVLDVWVDSGVAAWASLGYPR 

REDEFERWFLKEGRCDPDDPEAGADFITEGHDQTRGWFYSQLGCGNA/TFDTCPY 

RTVLMHGFTLDEEGRKMSKSLGNWDPMDWEKYGADTLRWYVLRSNAPWRDMH 

FSWQDVRDTHRALNVLWNAYRFTKMYSELDEFDPEEHPLEDLEEHLKPEDRWLLS 

RINSLVEEVTDAFERYHVHEAARALYRFVTEDLSRWYIRLVRERVWLEGDDPEKLA 

VYAVLHYTFDRLVRLLAPIVPHVAERIYLDYVRAGDDPESVHLTDWPEVDDRWVDE 

GLEKAMELVRKAAEAALSVRQRAGVKTRWPLRRLFVEVEDPKRLEDLKDVLARVA 

NVKEVELGEEFPEKVPVAEPRPDKIGPEFRSLAGRVIEHVKDRAEEVARSILKDGEY 

RTELDGEDWLTEEHVKVTEDLPEGWEAEEFEGGRVWF^ELDEELKSEAWAREV 

VRRVQEMRKELDLNLEERIRVWIETDEEIAEAVEEHSEYVRGETRADELHVNEGWP 

EEVDLEREWEVEDRTIRIAWVSG 

<SEQ ID No.:0900;PRT;Methanopyrus kandleri> 

VKWMKVDPSEFELEFFEEIGFERKRCPECGEYFWGPPEAEVCNETPCVEYSFIGDP 

PASVKLDVWEAGEEFFRFFERHDHEVLDRYPWARWRDDIHLTIASIACFQPWVTS 

GEVPPPANPLVINQPCIRLNDIDNVGRTGRHFTLFHMGGHHAFNNHPHDRRDIYWK 

EETVRLCYEFTVEKLGIPEEKIAFKESWWEGGGNAGPCFEVWDGLELATLVFMQY 

EQVGGEYRELPQKIVDTGYGIERYAWITTGEPTAYDAVFGDLVDATARDLGVEIDGE 

AREILGELARVAGLMDVETESDLRVLRNRVARRLDLDVNELVRVAEPVEFVYGILDH 

ARCLAFMLGDGWPSNAGEGYLARLVIRRALRLLDGLDAEREYLLEWERVLEDLR 

GTYPELAEREEYIQDALECEIDRYTRALKRGKKEVRKRLEEKGELSFEDLVELYDSH 

GIPPEVAREIAEDEGVEVEVPDDFYSRVAERHEGPEEVEEGLEELERIAVEEELPET 

ELAFYDDEKRLEFKAEVIGTYEVNGDAWWLDRTYFYPEGGGQEADRGTMRWKD 

GEAEVKDVQKVRGWFHRIDGDVPPEGAEVECEVDGERRMRLTRNHTATHVILEA 

ARRVLGDHVWQAGAHKSTDEARLDVTHHRRISDEELREIERLANEIVMKDLPVNKR 

FMDRNEAERRYGFELYQGGWPGREIRWEIEGWNVQACAGTHCDSTGEIGPIKIV 

GRERIQDGVERIRFAAGEAALERIWETEDLLRETCEVLRVNPENLPKTVKRFFEEWK 

EQRKRIERLERELVEAKLRAAPAEGRRVGDFTVTLVELEDVEVGSVAGWEELVKE 

HENLVLVAKIVSNGSCQVWGSGESAPPAGELMREIGKLIEGGGGGDERLAQGGG 

RNPDGLTEDRLVEIVEDLAGG 

<SEQ ID No.:0901;PRT;Methanopyrus kandleri> 

LTGIPEEVLEEPLRVARNANMLPTPEVISKIFQDRWQKRHFLKHVLDGKTARAHLEG 

YIHIHDLDYALTRSNCCQHDCRWVLKYGLYARNPIGRLTCVSKPAKHAEVAVLHILK 

WLMTSQNFFAGGQGQDFVNFLVAPYIAEEGLSYEEIRQLAQIMMFEATQDLVARGG 

QPAFTNVNLELTCPDFLEDEPAVGPGGEIVGTYGDFEEEAIMFARALLDVQLEGDAA 

GAPLKFPQIIVKVRPGYDKETLELAFEVAAENGAVYFANMLNRDWRKLVGDNVNYM 

GCRTCLATNWTGDWEIDTIRTGNFEYVTLNLPLLAHESRDEDEFLEKIREYCEVARE 

ALLARWRCVKKCLEAGLYDGCQRWKPDGEYYFRYEHTTWSLGFVGLAEAIEVLTG 

YGFWEDPSAMRLAERVLEELNDVREEFHERDGRRWSWQSPAESAAERLARKYL 

EKYPDAKVRGTEHRPYLTNSCHVPYDEDVNWERAEIEAKFHPMTLGGHITHFWLG 
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ERTDPRSLMKLTVRVLRRNTIGFLAITRDYSVCDRCQRTYEGWEQCPECGRRCTI 
WSRVTGYLAPVDSFVDGKKQEHKERLRHEL 

<SEQ ID No.:0902;PRT;Methanopyais kandleri> 

MEPGFELKDVFRESPRKRGLRPGRHAFRATFRRDPVYLEYRARCEDPVGDVSELL 

AERYNTPGDLLDRLQMSSLDLWPARPYWRGGRPFAEPEHCDVGFATRGRVLLA 

LVRAVMEAQRGSEDWHAAATFACAPLLQCTGYRGDEWDCVDELAPVLDAPDSRE 

LSHRERSIIEFADRASLGEKFVRTRAPSVDLYLVEAVGEVEPVAAEFTDYAELSLYRS 

DSCFLGLLVETPEGVLPADPEELLKAPEDWDVRVAVRGPINPAENPDPLLDRHEMV 

RLGEERGNLKQPEADVWAGVYRWEGWWKGRRFRPLRSVPMSIARLVWFARRLD 

LGMVPETLPEEFDVDVEAPTPWEVWIEGDSTDAFEAGCAVAIATGLIMSLNVPVESS 

EPTSVLHTAEDLEEIIGVRPLREALRKLESGVSIGSTEPVRGVRVKSDDWLTLSWE 

DAAHLPWWVTSLSKIGEDVAEKLVERPELIRDPEFVREYVRTALASERHAFKIFREL 

VEERSPDFASSLLRFAASDPEMSFEVLDWLRDILEGP 

<SEQ ID No.:0903;PRT;Methanopyrus kandleri> 

LTEKVRRIVRIKATGDWRALSRWEEGLELSILNASVSPDAVAAEIAVOAVDDEHVR 
NFLRTLREFGIEVEEIEKTLVRDEDRCLHCTACHSVCPTGAIELKGVEVELDDEECIV 
CGSCTEICPVGALRIASKEGERG 

<SEQ ID No.:0904;PRT;Methanopyrus kandleri> 

MKFWIPHPGHTSGLEALLSGIDDLGRVEAVYTGGSPDEVGTGRPNLHYPRLDEVRE 

QVELAHSHDVLYDWINSTCPLRGEPTRRVAERYSNYLEELEKAGVDGWVADPFV 

LKLAAEVFDRITVSCLAFVNTPEKAEFYADVATAITVDTSFNRRFEVLEELSRLQVEL 

KVIVNEGCLLDCPYRPFHFNIFSHLYGPDEVSVYDDYYYRRCIADRLEHPELIIKSPWI 

RPEDLGHYLEYVDAFKISGRSHQVEWIVEWNAYLEGRWDGNLLHILDCPRELRDV 

FYVPNPELDGAIERWKECDFRCHECGFCRELADRWEVREFKSTWGEVSA 

<SEQ ID No.:0905;PRT;Methanopyrus kandleri> 

LSKKLLRRCAAQLKRVQDALGDDAWSEVDLFVARCGCVGWFMVRGVELRDISDE 
VLDGLEEAGKALGVRPDWYARWPGTQWIDLAVRTLCDTCRREFSGEEPRPDLK 

VLRGATER 

<SEQ ID No.:0906;PRT;Methanopyrus kandleri> 

LTRRWYLCCSRHHLDTVPEDSDGIWPVTEHGVATLLPRYPETYEVEDIVDVAKDR 
GLSVQALMDFTCAGCEHLSPDGYPSLRSTLDYLASDLEVDGVWADPYLVEVLATE 
YDLTVWSHTAAVDTPE KAWH FERLG ADVITVDPALN SN EEEVSAI RERVSVELRTA 
VGAITFRDPVAFFERNLFSHATAEGIEVDPYRNNPYEPMRERVWWEVREELFDEV 

FILASGEPP 

<SEQ ID No.:0907;PRT;Methanopyrus kandleri> 

LPGRKSIDEINRRIERGEVCWTAEEMVEIVEDIGPERAAKEVDWTCATFGPMCSS 

GVFLNFGHSDPPIKMRRVWLNEVEAYTGIAAVDAYLGATQPSEDRGIEYGGAHVIH 

ELASGEEWLRAEGSVTDCYPRESVETLITIDDINQAVIVNPRNSYQRYVAATNSSEE 

TLYTYMGKLLPEYGNVTYCGAGQLNPLANDPEFRTIGIGTRIWLAGSHGYIIGEGTQ 

HDPSSGMATLMVRGDLKEADPEYLRPWLEKYGVSLAVGIGVPIPVLDERVAASTG 

VSDADIEVPIVDYGIPSRDRPWKRVTYEELRSGKVEIEGRTVRTGALSSYKMALEIA 

ERLKEEIEEGEFTLTQPVEPLPREREFRPMPYRPPSLPRVRDIMTESWTASPDESI 

EDVARRLIEKEINHIPWDEEGRIVGIVTSWDIAAAVAEGKRRLKDIMTEDVITIRPHES 

VDE ALRRMDRHN I SCLPWDG EN RWGIVTRTD ITEVLRRRG 

<SEQ ID No.:0908;PRT;Methanopyrus kandleri> 
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VECLVMYGEIAVKSPPVRRRMERLLARNLEEQSGGRVKRLEGRLLVADPEVPEAIG 

KTFGVERWTRTLRVDSHDPEDVFTEMKDVLNDLKARSFAVRARRATHDAPSSREM 

NVELGDLIRRYTGWTVNLDEPEVEIHVELRPEGTFVYLDSWMKDGPGGLPYGSQS 

RWCLVSGGIDSPVAAWYAARRGCEVIWLHLDRGKYGSEVDAVERLAGKFSEWLP 

SDVELLIEDFEDFMESLEGLEGESARYRCVLCKREMIRRACDVCENVGAVAWMGD 

VIGQVASQIPDNLAVIDRVARFPVFRPLLGFDKNEVQRLSERLGLFEVSKEHRPCPL 

APRNPVKSADPGKVLKLEEELGVLHRGLRGSGVAGSEEYR 

<SEQ ID No.:0909;PRT;Methanopyrus kandleri> 

LCDARRGCSTLGLLDSLLGGGDEGSGEAEVREVRDEVIEVELIRGPVYFKNDSIIAA 

RGDLEFLATKPVRSSGGITGLLEKVLKAKLLGLRRYFVKVDGSGVLYAGDGGKVKV 

LEVPEGETVTVNQDRLLFTTTPADVAAQLDASVLSTGLIDMGFEGPCKIWTAECDP 

VTVEVDGGPVYVDPECLIAWTGDLTFSATWKGSAFDFLLGREHGEEFLLEAHGYGK 

VLVAPYDERIRRLERMIRRAGARGGGWGGGENYGEEYGEEYEEYEESSDEGGLF 

DDLFDFDFDTDDFDLDFD 

<SEQ ID No.:0910;PRT;Methanopyais kandleri> 

MDLAVQAHKVYLLGTRGLARGDWDPYSYTGRPPMIDYPVLPFLPAVLFHRWLADP 

YLACTLIDGVYRSLPCWIWSILKFKGMSTPRADAAMMVYAASVPFQIVEVFSTRNA/T 

TFSLGTAGAALILRRCRGSVLRGLPVLWLWMLSLLGNPLYVLPALLLESMEERRLLL 

ALLPAVPTAVLSTYFLTSAFTWVPPA\A/TRASPWEHWVAPGLGMLWAVFAASRGG 

GSVLPVLPWPILWSTEAIVGPVWPLSQLDPWRVLLTAILSSMIWERYERLRRIAYLG 

SGLSAVGFPILALMVSFQPMHWESAGTASWRVLVAGDNGFEALSPEFSGKPVYSIA 

GAFYQGASEPQLQSLTPVLVLVNDPSVCSYLYASRWEFSKAVEVTRKELDPYLRAL 

PIGYVDVRGTAVRRSTGRDRVSWCGRPVLTLDDAVPVKRFKVLYVGSFSLYGILWA 

KLAGALGRPPIVPGVYPRTVMSGQELDPNELPWTGDVLWDKMGWREAVKLGLVK 

RARWMRVSGGLLPWSWGADVDEVSARLVKYVDWNGPRDDALRIDSDEIEVRTP 

GRAEFVLIPWGWAPFWAVNGREGQVCPVGPYMLVKTDGKPAIVRYVGWERHQSR 

AYLAGCILAVLVSWWAAGRKPL 

<SEQ ID No.:091 1 ;PRT;Methanopyrus kandleri> 

VPETPNKVLIIGSGPIIVGQAAEFDYSGSQACKALREEGVEWLVNSNPATIMTDPNM 

ADRVYLEPLDARIVAKIIEEERPDGILPTLGGQTGLNIAVELDEMGVLEEYDVEVLGT 

SVETIVRAEDRDEFRAFMKKIGEPVCASEAVSSVEEAKEVAEEIGYPVWRPAYTLG 

GTGGGIAEDEEELKRWERGLEYSRVNQVLIEEYVGGWAEIEYEVMRDGSGNCITV 

CSMENVDPMGVHTGESIWAPAQTLTEEEHQMLRSAALHHDALGVEGGCNIQFALH 

RETGEYRVIEVNPRVSRSSALASKATGYPIARIAAKIAIGLRLDEIENQVTGETYAAFE 

PALDYVWKIPRWPFDKFPEANRTLGTEMKSVGEVMAIGRTFEEALQKAIRSLEIGE 

PGLGPSPEELEADPEEIRRKIETPNDRRIFCIYAALKRGLMSVEEISELSGIDPWFVEK 

VKRIVEMEHEIVRRKDELLEFIRTGEADEETVEFVREVKRTGFSDEQIAELLGVDEDE 

IREARLGVGVEATYKLVDTCAAEFAAVSPYFYSTYEEECEALRYD 

<SEQ ID No.:0912;PRT;Methanopyrus kandleri> 

LSSDPRRPTKVPWVKAMVIGLIAVMSAKALFHEWWATLHPTNKDRLVMKVERVPC 

RTGDDLRPGNVEVYAKWGCTKYATLGYGSQDPRRILVPALPPRLMSLTVTVAGNV 

IRVFRTCFPAPFIIVTATKLPRISVNQYEIRIHSPCKILLQPTVTGLLKYFPPVFITDGKS 

TRNPTHLTCRNVAIIMPYALTVMGGLTPIDWSWSVSGERLWNASSNA'APKGVTIK 

WEPICPLIWTTYADIVWRWPYWPYSL 

<SEQ ID No.:0913;PRT;Methanopyrus kandleri> 

VGAYLSSHLDHLRGHSLEMAVLAILTVTALVIIPEDVPTIPYVSLISISSIKAAHDSLRS 
GELPQWNPYLGGGFPLAPTPYYLLHALGRTGLIIAILLLSVLVLLLASNVNNMLRWIT 
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LPAVLLSLIIPSPLPLILASYALGFIGNNPLLRTVGSIGIPDVALSIELGIRNPSLPVLLAS 

SACLVDCLVATFGAVPLLTSRPGPIPLLLILLITWAILPALMALAMLGRIYPDYRWKFS 

GITAI1LFGVQTYLHELPTALATPIILFSLLVLKNFNTHLDRRISVRLNRVSKPLRFLTAL 

MLVLFFIVICSVLATPRFAWGYKWGSRTGMEYIISSDPWFSECVKRVLSGHPIWNT 

PLPTDPHMGPASLLGYELGDPRAVPPLYPTKQLEVQPRWAPLISSPSSWAETSLH 

ALQLAEAVASRGASVGEPRLNTPTEIRGYGLVGQVYDLWWKGGTHRGLLLQVNGR 

AVYERPSAWPSWLTLMSIAVAAIETAKRKSDTV 

<SEQ ID No.:0914;PRT;Methanopyrus kandleri> 

MEIRITTILAIVMIIILNFIVEYEAPDLGKHIIYLDLAIQSLKSYLIEKYGLSGSDWDPYSYL 

GRPPLANYPILPFMVPWIHKFLVKDIFLATCIGEELLRLAPIIAWIILQILNLNSAEATIA 

LLAYLALYPIAILYEVKYIRIATTMSYSLAAIAVIIWNSKLKDPIKRMFSFVLWTASLYSN 

FIYSIPPLIVAGILDSPIFFLPIIVTFPVLLFASSVGKLEFDNLPESTTMGFSIFDVYDTILA 

TINA/TSMTFLSLLLLNISHKKKFVIGTIGLIPLFGLAVFLSPKIHYIILSISKILTQLDMYRM 

PLIACTLIIVITPKIFSKIKLSLTTYSAIFALVSVGIILKVISPTPMIPIWEYEFSSPAIVSHD 

YRASNAHLGLFSLACPLSTLSERPTYILGGAFYQGCSEVSSRILSSILFLNSGGRECC 

EQLAHPGQRHLFDEDIARKVLTLLPLTSVDYGADIKTIRSYSDIVGFTFSQKPTLSLW 

DIIPMTSVKVIYIGSYTDYSFLWLNLVRSAPTGHFPMIPLIRPYNVERGQSLSAEQIPW 

SGDILIVDSEALSYPETEKLAKEAKEVIWYSSRAFDAEPPSKWRRLRRITHHVHVL 

GPVHHPLHSPIVKKLVKESCVKLSPIHDALHRVSNDRYVLDSRGHRFWVPWAWAP 

FWAVDGREGQTCPIGPYMLVKTDGKHTTLHYVAWERHQSRAYTVSLFLLAVSIAAT 

AILISVRTTEGQAEGRS 

<SEQ ID No.:0915;PRT;Methanopyrus kandleri> 

VIATLALVNAYAASIPRYQIVKGKVTYPYFDEHDLLKTLQYPSVLGPAINTYLPTRTW 

NCRQIMLYGLKRVGVISIGAPVTMLPTLNYDNLTKSSDNPIVTYYGISSNPICLSFPCI 

DWKIEKDLLLIPTRNSLWAKGRGEVIKGIEWLIQGNWNIICMLPENAYSGVFTWKS 

ELQPFWLL 

<SEQ ID No.:0916;PRT;Methanopyrus kandleri> 

MLSPETWTINTIITSLPFLAAIYVIAKRPARALIQLYSLGYLTPVAVLVYGLAIPVPGNL 
YAYFTGAPIFLAYGVTDALIVLYALGSALAVIFVGIDQWADVAYSASTTVAWLLRTLID 
PMSPRLAVLSGALITATINALVAWYKYQAWPIVPLPSVALQFSVAVASAVTLEVTAW 

WVLN KLKPSPQG 

<SEQ ID No.:0917;PRT;Methanopyrus kandleri> 

LNVDAWLAGGFGTRLRPLTWDTPKPLVPILGKPLIEWVIRSLPRDWHVHIAAGFSS 

EKLERYVESDPLPRKLHLKVEPKPLDTAGAIKFACRDSTADAFVAFNGDIVSSLDVR 

QMLKFHREHDGIATIALYPVPEDEVSRFGWDLDDDDRILDFVEKPEPEEAPSNLINA 

GAYVLDREVLDYIPEGRPVSIEREIFPKLAEEGLLYGFKFEGYWVDVGLPETYLEAH 

RVLMEHECSGKSWGARITDTDLKPPWAAPMTELRSSEIGPYVYVGERTEINGSVI 

ENSVILDDVEIIDSEVRNTIVAEGCKIENARLDGCVLGHDAEVCGCNLKGVRVAPGK 

EAERDLEDEWVI 

<SEQ ID No.:0918;PRT;Methanopyrus kandleri> 

MRDDVERTPDDLRAVLTLGFEDLPRLSSYQFILTTGSGSSHHVAHYASLLFTHELNI 

ATVSHPGRLAAWADGADLAIWSMSGGKDSHSIARALGCEILAVTCEENSPLADLAD 

YLLLLPVEREEGFLNTRTIVSAMFALCAYASELSGEDLVDPDVPDRVERRLERGVPE 

DVILEMRDREKVFFIGDKYLYVAAEGAALKSIEVGDVNAFATTSDELFHGRFFGDHS 

ERLYLCLNEKGADLIEERSGGEATWRPEDLGLDVDPEDPNAPVETLPVLYLLVDEA 

YGPVDTTEARSWWNHV 
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<SEQ ID No.:091 9;PRT;Methanopyrus kandleri> 

LKILFRILERTPGVDGPERFLKFSLVGLSGVFVNLGLLWFLTEWGIYYWSNIIAVEV 
SIISNFILNDLWTWRDRRDPGLLNFLKRLAAFNIICAGGLVINTAVLWTLTELLHIYYIA 
SALFGIAAATLWNYWMNNRVTWGVLLERAHEG 

<SEQ ID No.:0920;PRT;Methanopyrus kandleri> 

MGKLFGTFGVRGWGEDLTEDVARRLGLAFGTYLGGDAEVLVGGDTRTSTDTLKD 

ALISGLTAAGCDWDVGIAPTPAVQYLVDAEGFDAGAWTASHNPPEFNGIKLLGSD 

GCGLSREDEQEIER1YFEENPDRASWDRVGNRVSAPDLLLNFEEAVLDYVGDFDGE 

GLRVWDAANGAASSVTPRLLSELGVEVISVNAHPDGRFPGREPEPSEENLETTMN 

MVRAAGADFGLAHDGDADRLILITGDGEFVPGDYSLAIVAAWALDEGKGSQWTPV 

SSSMCVQKWEDRGGEVIWTKVGEPVWEELKRAEDPALGGEENGGIIYPDFHLSR 

NGIITALLICKLVAEVGSLDDLLAEVPKYHLHKTGVECPDDLKPKVMERVESLVEEEE 

LEDVLTIDGVKLFYEDGWVLVRPSGTEPLIRVFGEARDRETAIRRVEHWKERVEEIV 

SELKG 

<SEQ ID No.:0921;PRT;Methanopyrus kandleri> 

MERLEWRESSPAEFFERNREMLGFDGPIKSMVMTVHELVTNSMDACHLNRIRPDV 

RWIRREEENVYRVRVIDNGPGIPPERVPKVFGKFLAGDKFDPWGIQSMGQQGIG 

AAGVALYALITTGEPVRVLTSTDGRTAHYFEVKPDPSTNEPVWRREKRPASRRGT 

TVEVTIGDAVYESGRRGPREYLRRLHAVNPHARISLRDPDGNAHVWEPLVEELPDP 

PRVLKPHPHALDAHKLLRIAERTSRRTVRTMLVGELCRFSEARVEELRERLAGRVDL 

EKDPKELTREEAELIVKALHEMDFMRPPSDWSPVGESALKAALKSEGARLVSAVS 

RRPLVLRDNVIQVEVAVGYGEEGDLWRFANRAPLMFRAGGCSITKGVEEVDFGRY 

GLEEDRLLILVNVNSPFVPFSGPAKQEIGSEYVEEEVKRAVQRACRELGREVRRRR 

RARLERQKMKRIDRNLRIVRKKAIEILS 

<SEQ ID No.:0922;PRT;Methanopyrus kandlerl> 



<SEQ ID No.:0922;PRT;Metnanopyrus Kanaien^ 

LPVHAWGFGYPKYDPVSWFAERSLIETLEVKTAESRCLELREGSTLRLEARRLGR 
REMSATALLERVEEPGEVHVFASSSLKGQTVDGDTVEDRMGEYLVDPLNDVGFEV 
EVHWSSAFDPLSLLPELIDTLTRLDDRWLDLTHGVRIQPAISAVAGMAAARLPGSD 
MELVPVYGAAGVEVREVLRWSDGADGSRGIILDIRRHLESAMAFNKWDYTLDPSR 
EHLEELCELTESALRELDVPDDRLERVRELVIDEGALRGLADALRSNYPRKWKEAR 
KWEPKSPEDVLDRLHIESSGRERAEKYLRALSNFLARALNPFLQGLDLPKSPWKAA 
VQLAEWLCDRGYYAASVLLLRELVYLRTVYEWAEEHGHGELKEWEEYLRALIDPD 
ARKPRGVYDELCSTIEEVTDGEAGDPDDLVRKIEREILNR 



<SEQ ID No.:0923;PRT;Methanopyrus kandleri> 

VIGLFRGKRREIDYSIDRRELIEWCEIRDVRNSFAHVREDVGRPDEKAQNLVKKVKE 
IIG 



<SEQ ID No.:0924;PRT;Methanopyrus kandleri> 

LGTAGRFGGWWRSRIRPPKRPRRTGEVRRLSWVLEMIRTLLCMYVGVLIASYLGSS 
EACTRSLLRVLKPWGSGLYGHAASLSALSSSVALYAAQDKVNSTREAVGLLLLLAF 
PTSVATVLQFYLPVWPAVGPAGLLMIGISWGALLTSAFGRVLLPGREDGDGPSKIT 
LVRNPWRTAHSVFLRVGPAVALAMVAVKLGEGYGVTEWVERFLHPLTRSVGLPSD 
ASLWFGCLINVAVGAALGADLWASGKLRMEDLALALAFGRALSLPRINLQFLFPPA 
VTFLGKKGLLGATVRTLVETLANISWLALTAFVH 

i <SEQ ID No.:0925;PRT;Methanopyrus kandleri> 

VRWTPALTAIVTLLAPVSSTMVNVAMWAGDGAASNCVESSLRAIEYWNANYAGTY 

HINVITYASPSDWRTVLETGRDPYTGTHIDVIYVPGGYHPEWHWDPDWIDLLYHAQI 
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<SEQ ID No.:0930;PRT;Methanopyrus kan d "en> TnTYFRLLD1LD siELVYC 

CGACFTQCPRTIWPGDEAIKELIMGGE 
<SEQ ID No-:0^1 JRT;Me*an^ 
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RnADSREKIRESWKLA 



VMDYDWGV^ 

eaeetlpeLle^^ 

^VWEIVRGCSNSCRTTFELPDGRKCSGCGNCREGEGGERWECPEGIPPGCGFC 

s^ifgp?Srp^ln^ 
veIlrrIXtskh^ 

^GKPSTLKEAL^ 

VAEPDLRRPRDAIGWPVKGGPKVRLKGAREL^ 
LEEIDVEALEGRGVPG 



a^fsItoepypd^lvthhhtdhakh 
pnrceTwewe^ 

GVPGHLDRVGLELLCRKAKPRIWPVHLIAYDPWFVRELDVD^ 

PALNAEVPCARE^ 
VCPRCG^ 
RPGGGEDRNV 



<SEQ ID No.:0934;PRT;Methanopyrus kandleri> 
LRSVEYl^YL^ 

SryTm^gq^aveldgrmveilkrelgeapnle^^ 

PYNISSPI^ 
GVPRRAF^ 

LSAHEWATDREQAREVLEELPEDLLSERPLHLPPERVAELAAAIESALG 
<ciFO ID No -OQSSPRTiMethanopyrus kandleri> 

mws^g^ 

KVVF^ARPCLYCARE LAEAGVAGWYLG RGRG LG PYYLARSGVEWEVHPDEPL 
G^F^RLDV^ 

?Sdpde^ve1:i:keelpvfrirrflisgefdrdelrer 

AGAFSSSREAEVFIGDVLTSVGREVNLNDPRTWTVDVLGPRVSVGVEKR 

<SEQ ID No.:0936;PRT;Methanopyrus kandleri> _ ol=I v/ ~ x/l CI= 

MPERLYVRDYMWGVAQVRMTDTVRDAVREMARAGVHGLAWGLDGELVGVLEE 

EHIMDLWERRGDWADILETPVEKVMNPEPAIV 

, <SEQ ID No.:0937;PRT;Methanopyrus kandleri> 

MEE^DNPVLNLVACLSRAFDSLDSAEIKVPEGCRW 

VPENVTISPRVAEGPMEIRVHVEREEEPERGLEDRLLSAVREFRRRLRELSVSTSRR 
E^PSEWJPPIFEVDSPTLLELEYSMGRISYVFGRTELKRALFALALAKTATVCAAR 

NAVSSPTNLVEEVEAD^ 
, ^^VI^WGVDG?TAEIGWRSSD 

^QRRT^SKRKLWKDEKGECHWFWTQMEAFE 
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CVREDTDVRWEVFEEDTRRMGLRVEELALTLGEEIHDRHPVTPEHPRIPSQLGSA 
PELPVSLDTYLTVAKMAEERILPIISSE 

<SEQ ID No.:0938;PRT;Methanopyrus kand!eri> 

MILGISGSPREGNTEYLVRIALEAAEEVSGEETEFIWRDLDISPCEACGECLETCEC 
AIDDDMQDWELMRECDGMIVGSPVYYGGVSAQLKAU 

AIAIGGARNGGQEHTLRDIQNFFMIHAMIWGDSDPTAHFGGAGVGLEPGDVEEDE 
TGIETARNTGRRVGEWKLIKG 

<SEQ ID No.:0939;PRT;Methanopyrus kandleri> 

LRRWILWNPDDPASKNIAESLTEDAEKLDTEDLQHYWETWERDGVRFHLTAALG 

DLIEEDEARELARKFDVIVFASRHESRTKKPSLTVHVPGNPTPEAKFGGKPLEVCTA 

DPAGM^ALLELKRFRDKRGLDYDVCYEVTHHGPRDPGAPCFFIEIGSDEERWTDE 

EAGEAC^ 

HDYLRDQFREWDKTPRAREIIVDDRNLDSGIVERLEDLVRDRGLRLRDVEEVK 
<SEQ ID No.:0940;PRT;Methanopyrus kandleri> 

VLSREEFARRLEEELPDVADSVPHRWQELGDNAA/IRLFDERAWAYRREVGRILREV 

TGARSWALRRVSGTFREPVGEWAGDRNAETVHRELGIRFKLDPTRVMFARGNLE 

ERRRLLESDLEGKLVFDMFAGIGYFTLPAAU^GAEVIAAELNPVACRYLV 

VEGRVRVFLGDCREVARFVRAADRVLMGYLKGTLKFLPYACRAVRDGGVLWHEV 

FQKRWGEDRVAREVLNALPDGFEGEVLEVRRVKSFSPALDHYAVELRVRRRR 

<SEQ ID No.:0941 ;PRT;Methanopyrus kandleri> „ nn ~r* a. w= 

MRVGIALSGDVPGAAERVLEAVERADVDVWYHNVELDADVEEVRAKDPGRALVE 

EVESLVKLGELAARFHRRLTRREPSVAWSSGRLEDFGRRSEIDRWLADGELVARL 
LKERGMEVEHVGILVEEALERDWLFVNGVLGNLTFRCLSLVAGFRSHGAPVLAALE 

RGWFVDTSRAQRASGYARALRLAAELAGG 

<SEQ ID No.:0942;PRT;Methanopyrus kandleri> ^ %t , r _ ocACC1/AD1 . 
MSRWlJ^YSGGLDTSVCIELLRERYGYDEVITWADVGQPEEELREAEEKARKLADE 

HFWDCVDEFVCEYCWRAVKANATYEGYPLSTALARPLIAQKVLEVARDVDADAVA 

HGCTGKGNDQFRFESYLRAHGGEEFEIVAPVRDLNLTRDEEIAYAEERC^PVPVDV 

DSPYSVDENLWGRSIEGGVLEDPSEEPPEEVFEWTVSPAEAPDEPEWEIEFEDGV 

PVEVDGRDDPVEIVRYLNETAGEHGVGRIDIIEDRVIGLKSREVYEAPAAVTLLEAHR 

ALEAFTLTRRELSLKASLEEEWARLVYDGLWFNPLREHLEAFFDSTQRHVEGTVRV 

KLFKGSATVISRESPRALYEEELISYEEKQFDQRTAEGAVKLHGLQERLALRRRG 

i < < ;fo ID No •0943:PRT;Methanopyrus kandleri> 

LSWRVIAVRDLRAWLKDRRRLAPTLIMPVITILVMYGAFHDVKPRHNm/AVLSHSSD 

FDPVLDALKSDDRVGWHVRSVDEGKTMVKEGRAWF 

SDPMGSNWRGVIQRAWVKRVSEEMKKVVRDLQAAFRWMPAPQPPISRVPGNPF 
DFEAPVKGLKYFDFLVPGLWLTATMGSIFGMGRVMMEEIETGVTYALFAAPIRPRD 
i WIGRFLNMSLWGAVRCGIVLWALALGAKVPHPFLLLGVGILSTATMIGFALLMASL 
AGRSEVAEMLTGALTTPMMFLSGIFMPPSVMPEWAYEVARVNPMYYMGDAARKA 
ALLGYLDPVDIAVLWFATVFIATGAMLYDRIREHL 

<SEQ ID No.:0944;PRT;MethanopyaJS kandleri> 

) MPPAVAEDLRKEYGEWALRD^ 

GRIEVLGG DPAD PE I KRRVGI VPQQGG LYPEQTVREN LRFYSKLYGREPDPEPLEM 
LEVDRFMDRKAGQLSGGMRKRAAIAITLALEPEVLVLDEPTNELDPMARRDVIRVTK 
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EFHRRGTTVLYVSHDVYEVEQLRPDRVLIFLEGRKELDEPFDEVMERHGSVLEAYE 
GVASCPGE 

<SEQ ID No.:0945;PRT;Methanopyrus kandleri> _ .^^dnm/adiai 

Ev^dTp^ 

YSIHLRKVIRSRKRSLDGRYEIPDVGLELEHWRLRHGT 

RGCASERHTPRYAVLTILTLGLYQSYWWYVTTEDVNRCLRRE 
^PAU^IS 

?aXc^ngqpfk^^ 
^^IrkSffupig™ 

GHLYIllwiTPTG^ 
^ANGVPFLI^ 

^ddrgr^ar^ 

A^LGLPN^FPSMGRRK^ 

VYPGGETLDGTFLLPSECRKVQRTPIEGLADGNAERPLELEDRGRERHLRTRG 

CYDD^SAYST^^ 
^^TLVFPKRVFA^ 
R^DGKYYA^ 

wVkna^eaS 

ASR^EKLGVHW^^ 

nTLF^A^QFLIY^TLGLEWGPSLEARAVNAVLSLLLPGLEQTILEIGRGASVAEG 
rVORWDPFLERVPVIFNRTPSL 

AI^GYFNDWSDWNKLKMFANETASTAPASFTAKLQWAIHCYGGGRAKAIATTVSF 
AFAYLSSVCTGAKLP 

<SEQ ID No.:0949;PRT;Methanopyrus kandleri> ^ AWD c.\/cu\/ire 
LYRGETAVGGSRVGDPWEELERFSDPELLEFSKRLDVELSGEELKATKRRVEHVES 

lk^chvipi^lvglaK 

RKE^RALEL^RvI^^^ 
YHVQ^PLI^LVLR^ 

PTTIAEGILTALNVLAAFTYTIPFFVILLYYCLP 



PTTIAEGILTALNVLAAFTYTIPFFVILLYYCLP 



<SEQ ID No.:0950;PRT;Methanopyrus kandleri> ^^ WA A ^a^^eizi 

melERVAEFELEDIKWVLRGDITELNADAWNPANSRGVMGGGV^ 

, preameiSlip^^^ 

IeCgVE^^^^ 
EAFRRALERRVG 
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<SEO ID No 0951 PRT:Methanopyrus kandleri> 
VNGLKPCSV^LPVRGSDRVDP^ 

LSESVAGATU^IGTSAPEFGSSLSSILLEHPNVGVGTILGSAWN^ 
GLTLERAWRRDVLFYLl^LWVLVSLWDRWLRVEALAWVALYGLWLLMRRTDE 

STIGAEGDTGEASLRSLWRVSVAWGIAALSDLMVF^W 

NAA^^^^DT^SVHAARRGFGSI^VSNAVGS^FDLLVCLGVPLSLVSRTPVHGE 
LGATVLALVGCWLLYLVTVDGKLRNVEALALLGAYAAFVACLLVL 

<SEQ ID No.:0952;PRT;Methanopyrus kandleri> ^^.-ommcMDnr 
MGSRTMSDGALREWEGRTWEEVDGKVRCLVCPRKCVIPEGERGFCRVRENRDG 

PEB^LEEWPPERIVGAAKRTGCESVAFTYNEPIIGLEYTLETFEACREEGLGCVYV 
TNGFATRRTAKILGEVLDA^^ 

^EIGYEEGLYYWAGNVPGHKYENTYCPECKEP\AA/RRGFSIVKMHVTDDFHC 



VEL 
EKFVEI 

EHCDAELHFVT 



<SEQ ID No.:0953;PRT;Methanopyrus kandlen> 

VRAYLEL^RPINCAMAALGVWGELIAGARLDVGAVUVPWAAWCAGGNAINDYFD 

AEVDAVNRPDRPIPSGRVSPRSARMFALGCFAVGVGMATVINRMCLAIAALNSVLL 

YLYSWRLKGTPLIGNVMVSYLVGSCFLFGAAVGQRPAPAVWLFLLAFLANLVREILK 

DLEDVEGD^LGO^LPIiW 

daaavii l AfiVLAVAGSWDAGKAQRWKVGMLLGLLAFLASLL 



DLEDVEGDAALGLKTLPIAYGEGVALKVA I vi-aimlmvl i ri_r t i 
PAAAVILLASVLAVAGSWDAGKAQRWKVGMLLGLLAFLASLL 

<SEQ ID No.:0954:PRT;Methanopyrus kandleri> 
VVSVAEEkWvSVIKADVGGFPG^ 

DIDLIMTHTRGEDDEKVHEUVWNAFQEATKVAEDLKLYGAGQDLLSDAFSGNVRGL 
GPGAAEMELVERPSEPIIVFCCDKTEPSAFNLPLFRIFADPNNTAGLVLDPSMHDGF 
EFEVHDVIDQKKVILKCPEEMYDLLALIGQTQRYAIKRVYKKGDGDEAERIAAVTSTE 
RLNLIAGEYVGKDDPVAIVRCQSGFPAVGEVLEPFTFPHLVAGWMRGSHNGPLMP 
VSEEEAHPTRFDGPPRIIALGFQLRNGELVGPQDLFADPAFDRAREIANEVADYIRR 
HGPFQPHLLSEEELEYTTLPDVLKKLEDRFEDLEE 

<SEQ ID No 0955:PRT:Methanopyrus kandleri> 

LFPGGKIDPRKLQRLMREMGMEQEPISGVERVEIHLKDGSKLVFEKPQVIRMKIMNQ 
EFYQVAGKAKREKPEEEPFTDEDVKLVAEQAGVSEEEARKALEETGGDLAEAIMRL 



<SEQ ID No.:0956;PRT;Methanopyrus kandleri> 

MSRWEIVRGILAYQFGREAADAMLDGEVKVRVRRGRPREVFVDGKRLCTVRASD 

GLVSLAPEGARRLHAATEPPEHRWCADEWVEAVRRGRDLFCEYALRGWEELRP 
GDECLWSEDDELLAVGKMRLSGWEVEYFEHGVAVRVRRGL 

<SEQ ID No.:0957;PRT;Methanopyrus kandleri> 

LDPDVLLRHAEEISDACNAATVLEGELVEIEASNGELRKADSDRVRTYAVRV 

GVASGPDPERDLVERALRSTGEGSAEIPEEVPAAEGSYRWEGKLSPLDSLDEAAEL 

AVELSREVSYDCEITYSAGSVRYTITSTWGSECEVRLDCVNFGVKVSGKGTAGREE 

YTERDGANCAGLELFLERAEEVRDEAVRRLEDLLEAEPGPERAESVITDPELLGVIV 

HEAFGHAVEGDLVARGESVLQDWVGERVASEIVTWDDPTERGAFGSYPFDDEGV 

EPRRTVLVEEGVLRGYLTDLTSAAELDLEVTGNGRLESIGDHVQVRMSVTYVEPGD 
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ASREELFEEAGDGAVYLLGSKGGQTDTATGNFQFSAKLGYWEEGEPSRPVRDVG 
LTGETLEFMKRVRMLSDELRLHPGYCGKGGQLVPVSDGGPHALVDGPFHLRSG 

<SEQ ID No.:0958;PRT;Methanopyrus kandleri> 

MALDDPLSQFEPGRAVLLEVETERVEVERTHDTGDRGRVSADRTIWRVSTDGGL 

GVATVADPGEVDTAVERALASAEMGTSEPVEYPDSVDPARVSSCDPSAVDEDELW 

DLLEAWNEVSDDVTITSVSVTGVRRRVIFRTPSDQAEREESSVTVSLDVIGEFSGF 

AWDTAVGPRDIDPELLAREASEMASEAPKERVSGGELAVAFHPRAFSELLTYVLIPA 

LSGLEVLKGTSGFDRGDIGRKVGPESLRWNDPTLDRRPGSYAFDDEGSTPKRME 

LISDGILRSFYTDLYSSRRLGMESTGSGLGIRRPEPSPANVIVQGDASEEEVLEEADL 

IVYRTLGAHTASKVSGRFSVTALWAETVEGRAVPVSVRGNLYSSLRDALISEETERT 

GWEPPYALLRCRVG 

<SEQ ID No.:0959;PRT;Methanopyrus kandleri> 

LDPLTEDDVELREITLMVPIAEANLISNHKFRNRKRDAAYASYLVGSSSTDVDDVIPV 
TVRIPWPKDVKAPREMPLVPGTLTHHRRFCFTVPNPPETRKLSEKTLVTAALLRTLS 

HELDLTSAIRY 

<SEQ ID No.:0960;PRT;Methanopyrus kandleri> 

VADVKIGFEVHVQLDTRTKLFCDCPTDYEDAEPNENTCPVCTGMPGAKPLPPNEEA 

LLIALEIAHMLDCEPVLDRPLYFQRKHYDYPDLPSGYQRTSVPIAVNGELDGVRIREI 

HVEEDPGRWEPSTGRVDYNRSGVPLIEIVTEPDMRSPEEARDFLRRLMQVLRYSG 

KVKGDGGIRVDANVSVEGGARVEIKNINSIKGVYRALRFEIQRQLNLMKHGREVRRE 

TRAFREDQGTTVAMRSKETAEDYRYIPDPDIPVFEITEDLWEKAVARAPEPPHHRA 

RRMAEEYGISLEAAEALVTEREWADFFEEWEKAPDDWDIEFIDQWVRKEIKKILNK 

KEMTFREAKITPEEFIELLELVREDKITRQNALNALWEAVDSDKSPVEIIEENGLLKVS 

DEDRLARWEEVIEENPQAVEDYKSGKEEAIHYLMGQVMRKTRGQADPEVTMRLL 

RERLDSDG 

<SEQ ID No.:0961 ;PRT;Methanopyrus kandleri> ^, 
MGVGEWDNIGRGLLSEDRRAREAAARYREWAESLDEEELFRYVRERTGGLGHGK 

EGFEVGKMGLKGYVIAWPEQARGMVLEIGTGLGRTTWALLRWGDPELIVSVEVDP 

RMLAIALYRNPVPEFSEALRDDRVKILLGDAVEWPKLPRGFDHWHDGGPCPGRN 

PRLFSPEFLRTIAEKLKDEGTASVFAGRDPRWQDRIYRALSRLFLEVRAESFPDTPT 

WFRCEGRR 

<SEQ ID No.:0962;PRT;Methanopyrus kandleri> 

LPEDPLRGYEPSVRDYLARCDTDEEALEVLQYLVKRGELDEERASELEREIREKGV 
RSLVERRHFGYYLERYYDPEERRYRG 

<SEQ ID No.:0963;PRT;Methanopyrus kandleri> 

VERSPAVAGQFYPADPEELRKMIEWCFRHELGPGDLPETNDGPCTLPGWAPHAG 

YQFSGPVAAHTYKVLAESGTPETWILGPNHTGLGSAVATMTDGAWRTPLGSVEID 

SEFATALVRKCGVMDDDLTAHANEHSIEVQLPFLQYVYGESFRFVPVCMAMHDLQT 

AREVGEAIVDVAEELDRNTWIASTDFTHYEPHDQAQKKDRKVIERITALDEAGMIEI 

VERYNVSMCGVG PTAATI VAVKAMG ASEG ELLKYATSG DVSG DYSQWG YAAI VFR 

RG 

<SEQ ID No.:0964;PRT;Methanopyrus kandleri> 

MHPIESLDLALTALIAGLILTSEALRLFPFLSYLVRVPLRPITLVLALAALVLTFIAPIKGY 
VPTLLTLLCSVPKLSIGGYLLSRVWWWSGLRDGLIGALRLSLEIRTLPFDLSVGCAL 

TASGVLGVLRWMTSVPAVPW 
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<SEQ ID No.:0965;PRT;Methanopyrus kandleri> 

vemerefeealrnsktflrsidrvitdypkwrtvwdleefdepdiafavsddwea 
mkwqrvamelikkerpdvdrvwvefrgspirlrardmsvefkdrlvtvegivrrv 

5 dnvaaewrveaecpqcgnrfevrrreyrpdvrcpncgmrcepdelfytdyq.lv 
vlqeapehvrggeqpatvevefrydhinrvrpgdrvrvtavprvrlpsssprpgd 
tgeivleahgversdsplpeedlrftqdeverfeelaegdplgefveavaphihghe 
vikkavslqlfscveegqirervhvlivgdpataksqilqhviehlaprgvyvsaqhv 
tgagltaaaertedgwtleagawmadggviaideldkasrgdlnalleamesgki 

1 0 svakagitttlnarcavlaaanpeagrwqgghpieeinldpallsrfdvilftrdepd 
peqdklvaermmeafdgefdeiegkyellrryvlyatkefpnvtisedareelrdw 
fvsarqeaadridegdlrtvpvtrrqmgsvlrlarasarmrlsetvgrgdvsval 
sweefmkevmqedgvldadvietgkpksvrevreyvlkwrklakkhedgvpkr 
eivkavkhrvsrerveeilddlveegsllqprpgvylpm 

15 

<SEQ ID No.:0966;PRT;Methanopyrus kandleri> 

VNGWLNMSEELSRRYPAVRVPAGELAHSEPTEDGFVTPRGVRFHRALWGVLSGR 
YVDEEREFAVITVTDDTGSVDVFAFDECYEPARTLDKWRQIKVIGRPMEPREEGRP 
VALRAEVIRLTSYSEELFRRLEYELMAGGEVPTVEKPPTLDEAIEMVYKELLEREEET 
20 FSREELYEVIRSWPLADEEFCEKIIKEMEERELLYPMDLPGGKRWSVIETGWGL 

<SEQ ID No.:0967;PRT;Methanopyrus kandleri> 

WEYDYEELLERAYEQLPEEVLEDRRFEMPKPKVSVEGKTTVIRNFKEISKKLDRDP 
EHITKYFLKELGTAGHVDGGRLILHGVYHPKLVEEELKNYVEEFVLCPECGKPDTKL 
25 VREDRQWILKCEACGAWSSVRRLK 

<SEQ ID No.:0968;PRT;Methanopyrus kandleri> 

MARVLLNIHGTGDTWLALCDEDLLGVELKYKGRTLHISEPFYSGKSLEPDRAAKKIR 
EAVQEYEDEKTVAINALGELACSVWDAGLAREDEIGELGGVPHVQIYILPREPFL 

30 

<SEQ ID No.:0969;PRT;Methanopyrus kandleri> 

LTSGVLCTTAPGLEDVCAQELGEITGKSVRENYLGVRGRVLVECSEHEALDLAREIN 
RRSLTVHRAAVLLGGFEIEHRDERGLEEIRERCRELPFERYIHEHDTFGVRPSRLGE 
HDFTSVDVGAAVGDAVIERIKREEGFRPQVDLDAPSVIVRADWGDTVIVGVCTTGD 
35 RSLHQRGYRVYDHPAALNPVIAQGMLELAGDPDSLIDPTCGGATVPIEALLRDPETE 
AVGVEKFRTHYEGARLNVLAARVDVELYLADATRLFEEVPELRDREFDAAVFNPPY 
GLKIANPRWKTLYRGIARVLSDLVSVVVTVTPRDGWMRAAMEEYGFRLSHDRWV 
RHGGLDVRLLVFR 

40 <SEQ ID No.:0970;PRT;Methanopyrus kandleri> 

MRSVGSPPMIKAVLFDVDDTLYPSSKLAEEARRNAIRAMIEAGLETDLSEEELYREL 
QEWKEYGSNHPRHFDLLLRRIGADPEPKLVAAAWAYHDTKFAYLKPYPDVIPTLM 
QLREMGFKLGAVTSGLAVKQWEKLIRLGIHHFFHEWISEEIGVEKPNPKIFIEAARRL 
GVKPEEAVYVGDRLDKDIRGANRAGMVTVRIRRGKYQDMEPRNDDDVPDFEIDRP 

45 RELLDWRELAKD 

<SEQ ID No.:0971;PRT;Methanopyrus kandleri> 

MGGLPTLRIEPVPLERKVRPGDDLAELIAESAELEEGDVLAIAHTWSKAEGALISLD 
EIEPSPFAKTLAERTGKDPRWEVILREAESIVRVGPDFIITEVRGGMVCANAGVDES 
50 NAPPGYVIVLPEDPDRSARELRRRLRELVGVDVGVIITDTQGRPFREGWGVAIGAS 
GVPVLADRRGDRDLYGRELKITIVALGDLLASAAELVMGQADEGTPAVIFRGLKPEL 
ERFEGPRKARAIIRSPSRDIFR 
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<SEQ ID No.:0972;PRT;Methanopyrus kandleri> 

VAVFHYPHCENTASGITDVIKGHLGPNGAIEFVGVHGTSHSIAGLPEDVQKMEIQYC 
WEFLEDQGLGPYLRKDIISPSPEWIMDDTFVKVCQELGTREWCGYRTWELDPDKH 
5 PRWYGKDYDYIADIMVIKKLNTNGYTVYVCPVIDFEELVGDWDELGVYNLSNLKTM 
LRKAIETLRNTGAIRDGSHLMMWVLIHPWQLTEDIRVGRNDNTRPGMELIEEFIQWV 
KKGQLDYEVNGINIKFVLENPSDAIRIERNIEQNPTAYGHPMVTVTKLDWVSMIKASG 
GKTARELKHDHQKLVDIWERAMKKLQKVAPQLSSLRQTVDRLVYDWLRATNEFRL 
SVMATKGDFWGTKYDATQYVQMWEREIQILEGADSGDDPVRGNRVGPGSPGDGV 
1 0 QAGRSDHQGTVPREQWLVTDYPHGGASERSEDRLRGRLRGPDDPVSSDHPRME 
DHRRRDRDQGPEGQRAGQGEVRSQQRSERGAGQGGEARGSRFVPAGVPGKDR 
GGVRETRDLADTESDDHPDDERYLHGQASSGVGIGRAQGEGHLGITGDVGGQLLG 
DH 

15 <SEQ ID No.:0973;PRT;Methanopyrus kandleri> 

VTTENCDVESVTIELLRDGQMVDRKTVSSPQGSVEFTVTEEGEYQVRIIVECTRGVT 
AETLTNSVTVRFPSASVSGGLSIESVSSSSAVLKVDYSVTTEDCSVESVTVELLCNG 
HVIDTKTLNSPQDSVEFTVTQEGDYTARIIVQCTSGVITEAMTNTVTVRFPSASVSGK 
LSIKNLGASSAVLEVDYSIATENCGVNSVTIELLRDDQWTTKTVNSPQGSIEFTVTE 

20 EGKYKAKIIARCTNGVTIETLTNAVWQFPSTQTPAGIRFDLSILSPLAAIAGIMLAWQL 
LGQPVQTTSETVEAPTIPNKQVTAKEVQKEGVEQERKTTNVPETEKIKEGKELGKPL 
SELRSREEVEKVRGAVEVGESVRSENGSSRRRGGTTGVLVIGKYVTGIPGVLALLA 
GVCAWGAALIFRCRR 

25 <SEQ ID No.:0974;PRT;Methanopyrus kandleri> 

LHYVLECVECGSEFDDDSLVRCPECGGLLEVALRYDEIEVSRSTFEGRRLGVWAFR 
ELLPVNTDDPVTMSEGGTGLHPCPRLGEELGVRELFVKNEGENPTGSFKDRGMTV 
GVTKAVELGAEWACASTGNTSASLAAYAARAGLTCAVLLPAGKVALGKLAQALFH 
GARVIPVNGNFDDALDWKKLADEGIVYILNSVNPFRLSGQRTIAYEICLQLDWEVPD 

30 AVWPVGNAGNISAIWQGFLDLYRLGIIDELPRMYGVQAEGARPIVEAIRRGKEDIEP 
DPEPETVATAIRIGNPVNAIKALRAIRCSGGWAVEVSDEEILSAQRELATREGIFVEP 
ASAASIAGLRKFVEEGEIDADERWCVTTGHGLKDPETVMEVCELPEPVEPDPETIQ 
RLIAE 

35 <SEQ ID No.:0975;PRT;Methanopyrus kandleri> 

LWTPTEEEPSKDLPPERVFAYGTLTDPEMWGVLNRLPTIIYPAVLEGYELALEDVG 
GRYNTIREREGSEVKGALLVGLSDEDIRAIDRYEGYPVLYERERVEVKTSLGSYEAY 
VYIARE 

40 <SEQ ID No.:0976;PRT;Methanopyrus kandleri> 

VLRRIPRPYTRTRPLLPPSGPSPVGTFDDHLFPRTRTLPHGSPGGTRPLARLMRLSF 
RLPSLRDCVLGWILLLGISALYSPHLTVYVTLPALASFVILLLDRLAKRDVPPNRWPF 
VGLWAVPLVLSVPLGTVAVAVTKGVMSTFLTLALLGTVRSGVLRAVPVLAYLVIDSL 
ALATLTGVPLPPLLLASLTGGWGAAWAWDTLTLASLGIRTTDAFGEFLSFKSGRD 

45 HSLHSLFRGMETRTRVRVPVRVFAFMTKNGDVKGCFVIPWIHPGPLGDVGGGDLP 
GRIVRRLLKEGIVPLVFHSTTTHDFNPVDRREAGKIVEETVRLVREAADREGCSVGS 
APVRGEETDSVGQILGDRLFLVLSKYPEPSDDIDAATGIALERETGGWVADCHNCF 
GDPDRGRVYAFSEDFWRLMRDARRISERVEPTPGLRAGFDHADPGLDPETGLGS 
GGVSVAAVEADGTRTLYWFDSNSIVRELKEEVERTLRDLAEEWVCTSDSHEVNP 

50 RGYNPLGQIMGRNDKRRLLKAVRCAAEGAIEDLEECEWPVEGWVKVEVTGPGSF 
QRLVHSVETTRTVIGVLLPTAFLGVALLSLLFGIRT 
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<SEQ ID No.:0977;PRT;Methanopyrus kandleri> , , . i o 

VGLGRELRRIGLEPVFSSFGEGREMLMREFPDAPWGLPKIELFSEDGSFDLLLLLR 

RHPDLPLRFYAGVEADRRVIRRHGCKVWSDCQFHALVAAQIIGVPAIVISNMLRVP 

GEGSLVRLINGMLRRMFEU^DIVLIPDTYDDTYDVPEIDTEVVWVGPILKRRPDELPP 

RDAVRRKYGIPDDATWLWAGGSKYGRRIVRIAVEGLKLLSKSIDVFPVIISEERVGD 

GLGLQLRWDNLLELIKVSNWITHGGHTTLSECACLRTPWSVPLPNHPEQ^ 

RVLQRGLGVAVPPEELSPKRIAEAIEQAIDWKVPKIRMMDGRGAERAARIVAGTLD 

<SEQ ID No.:0978;PRT;Methanopyrus kandleri> ■ 
LTSKELGRQLIHATFGLLFLLPLHMLGWEFALLLLSGLIAGVSVSFALRRGLHVP^K 

ELVDAFERPDEMHIPGQGTLHFVTGLLLATIICPYTKVLDVTIIVLSVGDSASTIAGKAI 

GRIHPYSSR^ 
TIPVAVSVALGFWWGLL 

<SEQ ID No.:0979;PRT;Methanopyrus kandleri> . ^ A ^ 

LR^^LWGWALALILLVTAU\PSYIPAACLLLEGGSRPKLVAFLGLLTAFSLG^WR 

KRPDPLITSLLLLVLPFTSNLLHCVAAKSIGVPPGSEFFVFNGRVLEGDSPLHTHIGK 

AALTWALERVCRISLYIHCGMSLVETYPTYVLAAEFVWSLSVLLGVFNTRDPLSCLA 

SSLLVLSSIDGGAFSLPYVHGSWLLALRYVREPELMIILLWFAALSPYCKLVLGTLLT 

HAYYGERWDSVRLQVLAGPLDGPLKSLGGVRCDGYYVLPVRSCAEWKEFLRNLE 

DSLRRSKVRWVAFCTFP N MAM YL 

<SEQ ID No.:0980;PRT;Methanopyrus kandleri> 

LTAITVLEKPGIRVKARVKQGRVSFEMEGKLASLLRPLKRLFEHLEEEKPAAVREDRI 

VFSLYLPPFPSRAFTRLLRARLKSEVLGRRVPEAVTMAVTQRCPCNCVHCSADRRR 

PTELSTEDWHRAIREALDLGTYNVTFTGGDPLFREDLPELIQAVDDDRAIATAFTSG 

YTLKDRVKELKEAGLYAIHVSIDSPDPEEHDELRGVPGLFERCISGIKAALDAGLLVG 

VSTYATPETVETGKVEDWRLAADLGAHEVTIFDAVPTGRLLHEESVILSDEHREDLI 

DLHLRWNREKSSGPRVSAMSWNSEHGAGCFAGWQCHWNDGEVTPCD^FTPISF 

GNIREDGLKAAWKRMTSHPEWGKWRPHCRMQDPEVRRRYIRKIPPDATLPVRIDE 

LEGDGS 




^DRWLEHTLLGPVLKVSVRASPILGFAGLAFAIYTLVKGASEGSGGFTVLLPGITLP 
uiSGLASLAVILTVHELGHAVAARLSGIRIKRIGFFLNAA/LPGAFVELEEEEFRRAPLRR 
RIEVLSAGPAFNVLTSFIAMGAVLGLSAIPGYVTSGVMVHGKMFKDVPLHTGEVIRE 
VDGQPVKTIVDLRRALANHKPGDWQVATDSGTKLVKVHEHRGRPVLGVYVIPNFG 
GYLVSEVMVALVMFLNMLGMLSLGIGVANLLPIKPLDGGRIVHEVLREVLDPSLASR 

LSTTVSIVALILLVLNLRAPYHVLGT 



<SEQ ID No.:0982;PRT;Methanopyrus kandleri> 

VDLREVRYTEEHWELLRTLRDRARKWETLSQFGLEGWVHGSVARGDVRPGSDV 
DVFIPTPVSPHWDAFMDAAPFEWGVTAVLPTPRDCVRIKVAMEEDVEVTFPITPP 
TDRELEFFDFSGKLTPDSLERDERVPGVDKRLRMIEPKPWGHVEYSILGREGEVAT 
KLGVSTQLIHERVRALTRRDKVGVQGVHAKVEGRPGEPVIELLRELGRRNPKAAEK 

LSELGV 

<SEQ ID No.:0983;PRT;Methanopyrus kandleri> 

LTKPVEPDDPRIRLLLAYVNRVKDRAASGGYSGVNRRQLTEVLQSIESTLQELRYSY 

LPPENVSERLKDLLPDLEDWDPEEPELRWLVEYLEHADEVFEREIGDEADAVLCW 
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GEVGSVREHPNADNLYITWNTGRFG^^LTDVEEGDSMAVALLPPREFSGV 
VSEGMFCGEADGEPGE1IEPPERGEVRSIVLEWIEGV 

EIEVNKDHPDAAKAEWNLERARMGYL 
VT 



warn* 

RTAGLR^DAF^^NVWGKDRGPRAGTLIAAVGVDRISRLIRGCLEASED 



YPTWDRTWERWPVRG 



35 



GRVH 



RVRVKVTRDKHN IFVGILV 
50 <SEQ ID No.:0990;PRT;Methanopyrus kandleri> 
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reM^LSEFWaRKTVEHGGIGATRSSU=VPLK 

^^^^ 



10 



WDWVRREGEFTLLDLAKVFIDGV.^ 
PARHLLPMDKYTFFC 
SEMAHVHENYGSDII 



?MD?WR^ELSPEEVK^ 
20 KKMKALLAKIPSPRFSHRKGSDE 

^GCA'^LFE^EWKR^^TLSALGYEAFVTRPSPCGVKTEDSGS 

30 <S EQ ,D ^Om^ 

IWRGEE 



35 



T^^EGIVE^LGNDTDEEEWETIRDFMKDAGVDELEVRTYRPEWLGRKI 
<SEQ ID No^PR^ 

40 ^SSSSSS^ 



.BHBBBHB™ 31 

MEEEEAEPTERMFV 
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<SEQ ID No.:0997;PRT;Methanopy^ 
5 RRVEVDVEMESAVSEAY 

ELYTPGVKSYTVCTQGPLVFWDTLTGLVELIV 

<SEQ ID No.:0999;PRT;Methanopyrus kandleri> _. . /nTVALFLANQVF PG WDPRD 
YGVHRHPREFFENSG 

•■■■Hi 

RACPVDAISINVSYERSGEME 



30 



40 



<SEQ ID No/.1002;PRT;Me*anopyniS ^ndl|ri> ^ Q 
GDI^T^TPPGVGPMEPDDKIELEIERIGRLVHYVGQ 

<SEQID No.:1003;PRT;Methanopymskandleri> . _ pvrRpLLVRLNPN VPFKTRGN 
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^^VEG^PPVARRHLSKPEYLVELGUEPSPLSR 
VGG 

10 ^^^^^^^^^^ 



15 



20 



25 



EKARDYLAELWKAVK 



AAEMILRIDDVIAARELSKEEEEEEEEGGSSEF 
MALIVAVLALAMMLIMLFLMWSAAKGFR 

FLLSMS^MFEIAAWIFGLIADVLNTWIFNAWVIREKIAGR 



35 



40 



45 



803 



PCT/US03/06664 

WO 03/076575 

^m™gats^^ 

FLLIGTLULTAYGW 

vlpclaalywltl1lkrlavkgrd 
Sdawnpdrs^l^^ 

DCVIV^YRDD^ELPRGDMEINPGDRVLVLALRDKLKKVEKLFKGRDEGE 

f^A^RMGAGRV^ 
DpIt^ALGF^^^^ 

YEGGGKPFEPLELKGEHVEIRA 

Q^YGL^ 

^KDEALFGR^^^ 

yM/rfArT^GQ^AAASG^^ 

FSVLPETQAIYGLLTA1LIVFAALAAS 

<SEQ ID No.:1014;PRT;Methanopyrus ^'^I^dci^acdcacpvrreildrarreaeTR 

50 SSSSKSS 
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AISSDEWLRANENDLMLLDEMLSEIRDETGKDVELGEPVEAVGGVIAESKDGSEAY 
DNTVDARLRRRRSEIVRRVSETLFGG 

<SEQ ID No.:1015;PR^toopyn« .^^^^^^(^VEAETLSDE 

Ohavyekqrevdnvislvnakvadvetmlv 

<SEQ ID No.:1016;PRT;Meman^^kandleri> VKKLASDpEVQVl | LT ED VAEKV 
„ ^^^^^^^^^ 

<SEQ ID No.:1017;PRT;Methanopyms ^"^ VGDEGL|GEV , NIES DRATIQVYEET 



20 



25 



AKEKIQEIRKKIDEQFEELIEEAS 
Gpfp^DQCMLHRYLDVKRPPEYAHGPSNVM 

lr^e^SvSerrdkeltaegkvrsverkiqe 

45 



35 




50 



<SEQ ID No.:1021;PRT;Methanopyms k^dleri> SFQpGRLD p NELNV EVSS 
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HALTAEGSLRPYLRLRPDLLHVHDNSGDGDEHLPPGSGILDFEELRRALHHRVLPV 
VEVRGIEKAREAVRTVREIMERPEN 

TYAIGRIVEI 

vpa^Jtavpskerlerrv^ 
ahgvykeegwseldvnplllidgeaialdglarkad 

y^hpSgdrrlreg^^^^^^ 

tidgmmmaegvhvqevdiyseefdyqmwdavmeefdgnlreldlifv 

SSMSERELRGLV^QD 
YG^lSlGA^GERKL^ 
NQRLIKRECEGDGVW 

TSPRRGKGFIRVAFSAPREDIERFCEAFNEVMGELIKS 

<SEQ ID No.:1025;PRT;Methanopyrus kandleri> „ n . 
LCKYRKVLGVSRSRLSGRARDILELWNNSGITVSEISRRLGLHRSTLDRWKIL^ 

25 ^VE^PGRGGGVYPTKDAVLLVRSGGRVTIVRRGGGRARILIEAEDRPGL^p\^ 

NR^SAGVNILETELKVEEGIAIMEFEAENWHEEVLQELDGLSGLIRVEVEPRGRK 

LPL^PAE^ 
30 ^YTSWRGL^^^ 

^Idfgrt^Trq^ 

DWEDLIA^SVDRV^ 
^DVERRRITLRGSMGVPDm 

RRLDRLTEEELRRLREWNLPKREILLEARRRGIELKVDLQDG 

35 

<SEQ ID No.:1027;PRT;Methanopyrus kandlen> 
MAELGYEKAERCEVGEKPACKVGLR 
FCHSWRFTORPVGTVmSPEDFVRHALEYRETVT^ 
RCWLGERPEWCPGELDPDQWPSPQGWGPARNIVAF^ 

R^L^IE^VEH DWLEVCTLYI PGYVE ADQILRI AKYVAD I DRN I PFTILAYFPEYKLS 
VRPPKRSELETAERLAREVAGLKNVKIGNEGVALPG 

<SEQ ID No.:1028;PRT;Methanopyrus kandleri> »i « 

45 ^GCSKgIsES^ 

GG^FVECGETVEEAVAREVREETGLKVRPVELVGVYSDPGRDPRGHWSVCFRCEV 

VGGELRAGSDAADVKWDPSDLTPDDLAFDHYDMLRDAGIVR 

<SEQ ID No.:1029;PRT;Methanopyrus kandleri> A1 „„, x^,.. 

50 LKRGLKIAAWAGGLLLCTVSANALLGMREPPRFAEIDNP 

GV^RGIWELRNVERVRAALGLLKKAERYLEEGSERIPAKYNAVTYALRALRCVKNA 
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VEILEEMEEELESQERELKEKAKEKEKAEKEGEEEIWEKRGSSDVRTAERRDGAGD 
ENSDDRRSRGDGTADRGRREEDRGVSDGGGSEGSG 



10 



15 



20 



25 



30 



GB^^WIPKS^^SftEAU^^B^EWETAYPLDYLKDMIQAAQGAESVRIRLGQDM 
PLELTFRIGPAGEGKLTFYLAPRVEE 

GDNNPLPDPWCPtRPKElSGRWLRIPYVGYPKALLDRYLYGG 

vitledapdkppfevqveltdrglvg 
^JSmaIvS 



"lislgtrf 
reiedvlk 

35 SbSwKbSSy^^ 



VEAWLFPAGPRDVlVwu^i^w-^^^^^^— -^^^-^^^^g^p^^j^p 



GYDPREITLISLGTR 



40 



45 



50 



ETIDELLSFLEEGIDRLELAVSEVRGTDRGP 

BBBI 
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FWD 

<SEQ ID Na:103«PRTil^ 
15 SPPLGIPIPFIGTVGIAGLFFLLLTFLGLSYLPV 

GTLFSGMRTSYLALFEPER 

<SEQ ID No.:1039;PRT;Methanop^usl kf"dle ri > p £RL 

'-■MB 

-■MM 

HQILPAVERIMRAIGYSRGQIVGETASQKTLDQFFG 
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10 



20 RGESPPEDPESWAERHLI 



25 



30 



35 FRRWNW 

VPTAFTRELSRRTLGTALDDN 



40 



45 



50 



<SEQ ID No.:1044;PRT;Methanopyms kandleri> 
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NDIGIVPELLFRNIQTEAEKTLTGPNGQGpPEpVFSAW^ 
EIMFGTLRVGYW 



EIMFGTLRVGYWDDFKANAMWLRGVAERJ-GNLL^^ 



10 



15 5ssssas3sasR^s 



20 gga^^nssra 



25 



30 



35 



VKRAFLRGLTSVLGEPSDEA 
<SEQ ID MOWFWM*^^ 



GGGYGKGE 



45 



50 



WAWFSLA^GIDVEEVLKEKYPGRCPKCGEIPCRCNE 
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EPDPWAEAYHAWIRTGLSPLGALRALTVEAASVFDLPILEEGRRLSAVGLKGLPLPE 
TVLGSRQRLAAHVLQLIKTSRVHVLLGAES 

EGHVRDVPWLVPSR 

• iKiUPMjfiBHgB 

AEEL^SELDA^IIVISAIGTREYYRKLGYERVGPYMGKDLT 

20 

p^ngliqIIn^ 

25 GLHA 

?s E prSK^ 



30 



VENLARGLARMALADVLCGRGRLEMPSS 
KVAREHSRYWTSVKA 



40 
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BSSSSB 

5 VLSTLTLVLVGFPALYWISRVFSRGR 



10 



15 



20 



KLVDALRK 

SLTTSVPTTTAVWYALSYL 



25 SLTTSVPTTTAVWYALSYL 

30 ^ET^GVC^EAVEVRSEGCFIRPPEDVIQVNVTGLSRAEAADRVLEAVNHRRGDD 
VDWLSDEEAQRTVERYLKYR 



35 



40 



45 



50 



VRSGRISDERVTGPLRARGSRYYRRTEEGLHTV 
VAVEQDHLLATAFHPELTDDPRLHAYFLEKV 
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SLEEAMEEAIRDLDGPFCFIISTPDAIAVARDPLGLRPGVIGFGKDGAVAVASEEVAL 
RRIFGDELEGIEQIEPGEYEVFEVGGRG 

^dcrdS 

MEEG 



10 

VSSSSSSSISSSSSSSSSS^SSSISSSSSS 

TEYLE 
IR 



15 



25 



gmevrkrwageerTeweS™ 



GMEVRKRWAGEERN 



IHAAVGGAEEWGIDKFDRWGAAYRNADLNDVRDRVKFLVG 



30 fvtcscshflepsdfVrlvneaaarrsvrlrmlgplrgqppchpivpgnpdtrylk 
amfcaveh 

35 L^TC^^R^^^P^ AQW<^SVPMG MWWGYQFDTI ^!^j^j^^^J?5S5?^y^ 



ECE FWH YPP MAWFYITT RD L I H N LG LDS N p ^^^^45)Td r-'' 
LLAFTLPAYIFALYIALPIG 

50 EDEMRAFRRSVKWKEATREAMEAISER 

<SEQ ID No.:1070;PRT;Methanopyrus kandleri> 
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10 



15 



20 
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DDVADSERSVIYDQAENRLHVQKAILALLMG 

deleqaeI^eI^recvsgerirhrsdigkhewekrvrrm 
ddlrglrdaestarg 



KEVPW 

30 <SEQ ID No/.1074;PRTjMe*anop^ 

-■■HUB 

S^aS^^^sihreeierkfg^i^keri^ 
phmdviireraasamealwneierll 

<SEQ ID No/.1076;PRT;Methanop^s tendleri> rpfdlpVEEEVWVGA 



45 



814 



PCT/US03/06664 

WO 03/076575 

LGAERVLTVGMDFGNLTTEYSRPGEGRGVFRADPVKRKKLAWGERVLRLVERELG 
VEVESLTVRR 

ohms 

WAVRCTN^CDVG^ 
EPGYHP 

CAPGERPDPGDDRRHRRPGVLRDRVRMLGAR 

MM 

MFRRRFEFLNVGPGLEVRV 
APEDVTVLVDGKPLGLNPFVGDLVKSW 

wamam 

TVFRGEVPEPGERLECRIVDASHARLVAEV 

50 SYVTEIPRRWG 

<SEQ ID No.:1083;PRT;Methanopyais kandleri> 



10 



15 



20 



25 



30 



35 



40 



45 
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KVW^fME^^S^DLER^^E^VL^GTITRIERVKGIDVLIEIAARTVEHIGNW 



10 



15 



^swStc©^spwtop^^^dgsitvyri£sipdarefaewskirrsg^ww 

20 elSvssrwpih^ectkaemvdvpedvlpgfhwpvdlg 
dttvietr 

AWEEGRDFAE^ 
E1DREMKEVLGVGAG 



35 lvr^rlvgS 

35 EEGHW^ 

rw^K TT^C^^TEDVDGKIRWSGFQPHPVGGVGTPVELKDKPGWEAACFAHG 

rNpRCPGCQ^HSlAFGA^^^ 
*n PAbv^DVKGAAEW^ 
VRR 

45 S,E N S 

50 £lrr^R?m^^ 
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ATAAELVHRGVLSESEAVAALLIAGCANVLMIFLKASLATYVSIFGSRLGLRAWAANL 
GSSVGARLLMAYAILRWS 

PEVEVKDIEIGTEEIETEEGDTISVSTIAITLAKPSE 



10 ^M^ADAMTODRSPS^ 

LVDAAELIVRKRVPGVPWNYQDEWGVITKTDLLHLLVEELEAAG 

ttai^aotva/ppryF^^EYEVGGEVHRGRRVRGSGYPVLHRFIDLTECSAGGGTIL 

^D^A^R^GpI^ 
^^DR^LSE^ 



2 ™epX,v^ 

^reeg^lctpvfd^ 

IE 

lgwdpeevrrwqaivrtigdlarrgll 
tlrnSl?rIrtop^li^ 

M/frlRVKR^RFLEALGR^^ 
AAY?TCRDD^ 

CAWRHAf!e/W 

DEVRVRAFEIVRGGVRVGQWAEVYLYRTPGVEPPS 

45 ^Sp D eeSarS 

esgkyrlwryegpygtvreefqlrivdd 



35 



40 



50 



Kvga^dd^gvg^pkIVsihdvhdagpdaarrildragdalnr 
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rywf^lkvrs^ 

mtealvpkairslllgqlavlvegl 

5 

NH^Is^^^RVG^E^PK^DPUWEEKGAQESLYSRIKRIQNLIGVEHADEVIERAS 
ALGGVELPVGGGVEVESSVETLRRMIG 

ERLWGEVRRRAQVSPALWELARELGLPEGTNLLNLLGRLLGLR 



30 



<SEQ ID No.:1098;PRT;Methanopyrus kandleri> CC ~ UXA/I=DI QrAi OAP q 

RGFG 

<SEQ ID No.:1099;PRT;Methanopyrus kandleri> a^i i i^pppi 

rIf^rrtpIyl^ 
der^eliJe^ 
pIpideieysvr^ 

AWIPGA^WIRL^ 

RLYELDMEEAGELVGDDALDDLLDDSIEELRKRRMR 
<« KDBRTLREHGVKPW 

™a^e?^^ 

n nVFRC^TRALAHLG SGVYVI EYDLTMTPEVN ERLEELFAETKVEAVYVTS LDH DRL 

G^VP^ 
40 VRRRCLSHG 

LCLVL^EATTVPT^ 

evIrve!^^ 

4* HGPP^DP^LFEVF^ 
nSlSSRHVRPS^ 

GSRYP^PAYAP^ARVRW^ 

50 LRLVEPEEPEDLLVCYDRLL 



<SEQ ID No.:1102;PRT;Methanopyrus kandleri> 



818 
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MVPRQHMGLWGLPHLSEDERLRWKEALKSGRLSLTD^ 

DEIVKVLRKLGYNNVNKRKIYSLASRLKKEGLIESNRVSGRAIYAIKDEDKAIERVLGK 
TRSVKAEDLLKALEEV 

s <<5EO ID No *1 103PRT;Methanopyrus kandleri> 
LRCTRCGERNAEYERPYAGDAVC^ 
SGG^SS^^^^ 

WSFEEEYGFALEEWEDVDVSACTLCGVLRRRLLNRRARELGADWVTGHNLDDE 

a^lmnfv^ 

10 HA^CPYARFSVRSFFREILDEMEERLPDVKFGLVRALDRAGPVLAEAFLEEGLGR 
CERCGEPAAGKLCKACELLERLG 

15 LLGLLEALIGYPLAWL 
EMRLHTE^ 
MNPHEPPFELETFYWP 
LERDLIESIEQAFSD 

RAVRVEVDAEGDLRDPDELREAVKTVAENVLEDRWRELPELALKYLLRAEERVHG 

DLCHLHELGSSDW^^ 
AWEVLSEWDVGVREGE^ 
25 D^DRPNV^ 

HGFGKKGRPRFVIRXA^^ 

YDG^J^SRFEDVHHAKPEWEDVRRKVDRESAPLTRARLVGDLRKRYEGDGEDG 
AGD 

LNDLSERAVMIVTWPEECVEKLKDAAAERLAGERYTIIVTDVEEIHVDYGR 
<SEQ ID No.:1 107;PRT;Methanopyrus kandleri> ^,™™owirDA^D 

ELIGHVEEISGSSYSLEGDRFIVEKCLECAGMPFKEPICHAVRGALAETLEHWNVPF 
40 KDLVEVRCAAEEDEWGTCWKARGVIWKAKRWDAVKRAFH 

<SEQ ID No.:1 108;PRT;Methanopyrus kandleri> , ^ nn ^ mr . 

LEYGCLIGGEWLEGDREIWENPYDGSEVGRVLAPEVDVEALLKDAR^ 
RPTVEVREALAEAAHLLKKHEDELAELIALEGGKPIRDARYEWRTREV^ 

45 rIyGETLPGDAQRGRTAELILWREPVGWLS^^ 

hkpaWlsslri^eilldagveplalqwvgpgaelgeelaradfdalsftgsrs 

VGEHLREISPIPRITLELGGNDPVIVDETADVEAAAEAAVRGACYHAGQVCIAVE^ 
WEDWEEFLEAAVEVAESLKVGDPLDEDTDVGPLID^ 

EILTGGEPEGRLFPPTVLADVPEDALVAREETFGPVLPVIRAKDFEEAIRIANSTDYG 
50 LHAAVFTERLDRAVKATRKLEAGGVIVNESTIYRADYMPFGGVKASGVGREGVPQA 

VREFTEEKTWIGRR 
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10 
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RF 

TRYRKGIMETFTG 

LGSVETDVPVPIEGIWEKALTEFGKLPMPEDISAAISRGD 
R 

TTYYEYTDWAAHDWDRRFRPAFLLPALVSCVRRCG 

p^geeTp^ 

VCVGEHSTGTPPLLPILAVLAATTGLLLCRKGLSP 



20 



25 



30 



35 



40 



50 
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15 



20 



25 



^RVNV^™^^^ 
LGGAEKPHLREGTGHAPILPVIPIVRRRRR 

ap^lorI^el^^^ 

YWLSGNVQGRLWDQFQ I DLSLP I RYRERVSAARYP 
NGSPYKWTTTAGLLVDLLTYSLSAFFGLRS 

vSrH^FP^ 

^ L^GA^ 
TGCSCTG 

VASVSGVi=VYPPGSPDRVP 

HISS 

r^haSmriSddvIpedvdiaaelvdwyletamqipgg 
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15 



20 



25 



30 




?DAFDR^ 

PPDKLVDRVREIVGEAPVQYARRRFFEERRWGS 
VLGWGAGWCHYLGVRRAERNIRRLEEEALRRVQGP 

TOY^LC^KLVLPRGEG^ 
SQ^VF^LDWMPF^ 

alegrvalvhrdWfflsvliwlgvpvalsvlsgygpvlyeli^ 

TFPVLICTLLAALLVGYAVLLLTSPLLLTYVGFVTRLTADRHA 

vIvgpahIfepS 
ltIfsr^ 



50 



ah ^rAHRD?CTAMK^EK^ 

A^GEE^ 
AG^D^GEHLVCiL^ 

Cqldru^em^ 
ipptatveriltvlnvpavfvyafsfrlvhcyls 



vIpUAH^G^ 

SsSvfSa^^^ 
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lsavfyisgaiplasvlpllrrpr 
10 Sa£vS 

GEGWFPTPVPVAAVILGLVAALGVRGLISRRGTGVK 

m^rfrpS 

uf Si ^p^i^LRLLFASEEVGY^ 

A^PWRRELER^D^^^ 
VLEDRLRDLVE 

EEWRAAGKVFEDLRRILEKVR 
GALALALQWINAPVRAMMEG 

40 LCLLHVL 



45 



50 




<SEQ ID No.:1136;PRT;Methanopyrus kandleri> 
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VPELVESHVHVPIPSDPVERIRALRVLRE 
AHYSSYLRKVIRSRRRSLDGRHEVPDVELELERWKLRHG 

VLLDEYEEF 

10 

GHDLRDLRGRAHRRVRV 

p 

WETVRYYPWPSRSTRSAPGGGP 

25 tG^SI^DPVT^V^PDLlNC^SGYLLWSTMGWVALAFTYEMSVLLGGHSPPSVR 
FELVSTFAGLLVFSYRSDVATLLPGFRSPRSRGS 

30 AF^^^WRVR^PF^W^E^LVSVR^WEGSTYYEHSDWAAHDWDRAAVSHPARP 
RPELRV 

^5aglmeg^^ 

^ri^SIDAWDEVCEKLGVGW 

40 dyyeiag i rrrngersrts 
SlepgqS 

vstgislvispitskrkvldlltevmylykarrg 

50 

<SEQ ID No.:1 145;PRT;Methanopyrus kandlen> 
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LAPLLVLPFLTGLWFIRLGLAVA 
<SEQ ID No.:1146;PRT;Methanopyrus kandleri> 



25 



30 



35 



^*wp P ^^ 

DGDPIASRHRESESDEPQSG 

^K^KnKLESEP^LWLCLPPGFEYSPEDFTKWAQALAGLKDEVK 
^TE^ 

^mppIS^HL^EYDGDLVIVSDRE 

^^Ess«^\r^G^^. 

srsltrlpptgvnllalllsvfgaltglylthrsvrggegge 

<SEQ ID No.:1149;PRT;Methanopyrus kandleri> 



45 



50 
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10 



15 



PGNPLRVKLRLSVKNTMVKRIWRVVD^ 
NTTDPLAVF^ 



25 



30 



GWASLAISIGSTIKDIMKML 

40 HMHSESLTLLSTLGG 

VDLPFLPKTGLPLSRVSAIIAWTSVLLTSALIISYTVELFSR 

<SEQ ID Na:1152;^llajhanG^ K^YV. LPLLGFGAVVVVFRVGKRLYLV 



45 



50 
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GPMGAPILVLSWLLACVLLALPVAWRNRRAVKTGRWYRVIFERHRVEEAIDKARDW 
NWFPDLERVDPLED 

<SEQ ID No.:1 153;PRT;Methanopyrus kandleri> AUTl/ecl . .... „ .„- 1 - r . n „ R 

AVLLSTTSFQVLWRPEGRCGSCTVRWTSAGT 

10 S|?TRF^RRf R ^ 
rKtEGT^^^^ 

Sp^lhsriav^^ 

LWDGNV^ 

RRTRGVCMLYDSRGLPEDREGAFHUKRWWEKFSMAYAALCLKEGGPPDPGEA^ 
1* ALA^GAGDNA^^ 

RRGGMITTLWKVFDVLERERRQHPPY 

<SEQ ID No.:1155;PRT;Methanopyrus kandleri> 

LLGIGPSGEGARAEPAGGSGAPRASLNAHRYSLWNPLQITL 

EVPVKV^TCNYPCTIKR^ 

LTPGEH EITVTVRFPN LCSTGSPVEPTRRASGSS 

LWSHVPIpinS 
D r K FEHGRT?S 
SDLPYKRAR^ 

SHLRKVIRSRRESLDGKHEIPDVEFELERWKLRHGRRE 

<SEQ ID No.:1158;PRT;Methanopyruskandleri> ^or^wnM/Ani ndivrv 

■ GnPGASGCELPLVSRETVSRLRLAYGALCTLSAPLGLLGSDAGVMVAGLGSIVGV 

^PLMRPFSFRER^ 

™E1tgdr^^^ 
I^eaelwd^^^ 
evrdcd^lr^trgvcmlyds^ 

?rgvrg^g\^ 
45 rllstlcvynpsk 

nRA^ApSMIVIAGACIAPILAAY^ 
50 allrpDYYmTIw 

Olerfveglpdgrwpgslipyasnvgtlavaiavdapsltpylitagtlsvlal^ 

STFTEGDLLDILGKLRSGPWRDDSYVIGFTILILERSFWLIIEHSHP 



30 



35 



40 
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<SEQ ID No.:1160;PRT;Methanopyrus tondteii> oT^LALLTLPP VLTAG RTV 

EeG^RLLE^^^^ 
GGMR 

10 vIIaS^m^ 



20 



25 



30 



VEGTRSVG 
rrds^^GR^^^ 

HYSAHLNKIIRFRKRSLDGKHEVPDVMLELERWKLRHGT 

^dgVpa^rS^nK 

LLVSARR 

35 SKdgIwIgnggr^^ 
^p?^wpegaepw^ 

40 SwSSnwBSw^ 

GDELEESATEILEEGDVERGSRLERPSEPSG 
f^^slAGNrTOGF^ 

PDELGA^LVF^cS^ 
HNQTWTYVLGSEWGR 



45 



50 
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<SEQ 



10 



15 



20 



30 



35 



VLTD\n-EHFGAAGALimilCSWKPSPEMRRAIEPAERAGVDVRELDRLt.fcYVUMU 
PTPTTCGAVTSPREPGT 



^LIMVE^DLQDSGKFKTQPFLVPVPADKVEVNGSLVKFPDGL^ 

re^gde^ 
taksvfgkipvspaviivalaalaifrrrp 

EFLREYEE 

<SEQ ID No.:1170;PRT;Methanopyrus kandleri> 
VTEPLRPPELEDPKRVWPVAGAGIATAVCLYLILPRGLFPALLALA^ 

™rylgnq^ 

SDRLRHGLRILLAHK 
PGDPRLEEFHDRV^ 

^vISyrrd^^^ 

vivlrrieraaelsrrawklrvsrdgtggniphtggs 
da^wrgvpTiIvr^gg 

FHTLGLDRIPGLEKVYWTIHERVYHRLLHPFDAYVGTFAREILRLEPMAAFAPC 



50 



saeFeIg^^^ 

TNOWGHGr^^^ 
45 AW^GKeSwHVL^ 
EGLRPE 



M^^FP^LIPVALVLLPAA^ 

dvpe^leI^ 
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KAERKGVLPELPSWRLIPVAVALAPMWIPGFILIDLTLNVLNGLKSTLGPVLDHLFG 
VLGGLLPRPG 




siVASFAVLTLLYLSVPTVWAAlTLLVSTVLFYLFNTFIPRYDRFWEYRRKWC3YU^ 
PKH^/LELARECIRLDV 

GSWKGGYVGPNAWRIVRGVAELSLDHPEVELARRLEEGE 

GQEVI^YGSWIWMSGREHVRDHDEYEHHREEHDHGGTTRINPRRSDFPPSGSR 
SRGPRDHPNSR 

TLYLP^TIKG^ 
RPPMSSTCT 

^SDG^TPDTP^^ 

GKI^/R^WHSLLDRIARGEVSVDSLTFTSDPSDENGIYRWLGDLTAENVFREI^S 

VLSIALSW^GLPRRYLASVERHDHLCPGL 
WCKDDAIYmDLTO 

pXctea^icagr^ 

AWI^GEGVAWLDLAKLEGKRAEDILT^ 

EDNDKLSRLGRYAFNVVTUkTAWNGVPKDLLRCAAWHNHFCPGVTSGW 
QEBLAKEP^ 

krIygidvaS 

velAi^dprefvrwS 

vtvalaltllvfrrplkps 

a^kiI^s^ 

v^ayr™dernvgailainigdgatrylvdadlgpyeveetrvptvfpvacldvdg 

D^E^EAPSGMFCYD^ 

EL^LPGAQRSVQSCGLATKGSGESYLWLRPRTDGADP^ 

Ihpaalg^dgdg 

Trn^PEVLLSGNPGRWALRYDHGQLWLWEVPYPAQVNLPVPVDS 
' [vi^STEHGIVAL^^ 

YYDPNPTCEPRRFSAMDTAmLFGU^HCYKAGIERDLCLELIKKGLTALEACQDDE 

> Sddp^ke^ 
] ^pTv^aS 

TLCALAAW3NTVDSGPLSDLV 
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FLAHKAARAYYGLLQAGVPPDNRLWEIVRFCLKAHRlDPNEKDPVn-GLQGTWDDV 
TPVILPLCPRRARRD 

<«?EQ ID No -1 179:PRT:Methanopyrus kandleri> 

SfEWEG^SEWHWLRKEGL 

VEITDEDLRRALRWRAIIEWNSDVEPAAIVTNLKEAWYRDDPLGEWEKEELEDPTS 
DLIVLVRRLARAEIETEEQKGPEETEDTDRMLP 

<SEQ ID No.:1 180;PRT;Methanopyrus kandleri> 

LNQGPTVLRCWQRPPTCVPEPHRLTLRNIATIHDPRGLISGTISRVLSGAESGAQG 
^YG^KI^IGWRERSAELELATLNNPTFGVGRLKAEEPDVEWEHWIVFHSPVGKVRI 

^vIlpteepltVk^ 

K^MSP^EDE^KCIYEIRAEKENFSLKTIDNVIE 

ksrvsSeilvevelsnfidkvskvdvdyrlngkkkfkwdaellwlnkdkvkkel 
lerlygvsgdidfadevlfltfapharfkssts 

NVLSAEHPPEEWRIPYELAEYMVCFNKAGAAVLRYFADALRNVFERPSLDRLVRPL 
A^LSDGD^ 

ARPEBAEEFEEHLGFELEGPEVIDRLRENVEEAVEDLVTWASREGEDPKPYVEVR 
EAVTATLRR^RLVRRPEEIAKSCLKVDPWSIGGVKIGPEDYDPLWERVRQVDVEE 

VTAEIVDELLDELTRR 

xcca in No -l182-PRT:Methanopyrus kandleri> 

vl^f^lllViap^^^ 

VGTGTTHTAEFKLS^ 

wiSegla^ 
eflkailval 



) 



<<?fo ID No •1183 - PRT;Methanopyrus kandleri> 
MEI^VAVQ^^ 

tltql^valvg\wvpailvggavcgwicplvlvqdalaglgrklglwhrppghg 
vllyl^^tlVgpfaayklwykicpmhylsyillgrqeiglysvlkmsaa^^ 

ga^fvpr^ryicpvgvllrlangw 
aldpadafpndfdcmrcgrcldcpihlkmvgeg 

e^kggegkgeksggerrpeegssgstgggssggngtyagssssgggtvvttgss 
sgssggfvctgncaacpnpch 



i <SEQ ID No.:1 185;PRT;Methanopyrus kandleri> m ,„, ft n^n kl i 
VRILTLLVAALTVLGAVSATTYYCP^ 
QVLSEETSDSSAETTSTSSTNTSEQQS 

LLRRL 



<SEQ ID No.:1 1 86;PRT;Methanopyais kandleri> , on * r- Q a a r=i^ 

VSEAELVRELIEELRALRHEIYMLRMELERLRGEVEEVESEDDIPDLLRRAERAAEM 

AVGDIDLELESDEEGRWSLL 
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LdPWCG^ 

DPEWPGDYAVKFWEPAWRDVLRSEI^RLKDLGFEGVFLDWDAHS 
DRVNPHGDURRDELNAVKWIAQTAHGLGLRVWNAGAWAF 

AVTVESVLSDGSRRLYSRSELESNLRTLSRFQGPVYVIEYGLDPDDPSVRRAAEKLF 
DKTRATCWITSVKHDGIGVALVPLRRWLWDVTLGPLLGEPPSWIGGGR 

<<5FO ID No -1 188:PRT:Methanopyrus kandleri> 
VSPHTSSAFGDPAR^ 

^wIfIdg^ 

APGRASPVLASTTATYTRSLPAYQARILVGVFPA 
<<5FO ID No -1 189 PRT:Methanopyrus kandleri> 

SIavweglk^etetrgeiv^ 

ERFD^RVEVCGVELTPDSPK^^ 

KRRGAEELPPBDSSEYEELYEEALEYLRIVGLEHKADHYAPVLSGGEKQRLLLARQL 
AKDP^!^ 

leSgr^vlhgsp^^^ 

HMRGIELEVRRGEII^WGPSGAGKTVLLRMIAGLELPDSGDIEVRVDGD^ 
LGHGFMEARR^ 

EEALDVLYALTDLPREEAEAKLKELDL^ 

mevldmk^ 

DREKIAWLVSHDVRFVEETANRAVLVDDGEI^ 

<ocrj in No -1 190'PRT:Methanopyrus kandleri> _ % #B 

MHF^CHSdS 

^ET^SG^RRLff^-ELPEDLVRELDEVADRLG I SRNELVTCLVLREFLNEMTAR 
RTVRSDWCVLRELLNVLEEGWKLDLGGRRGGIEEGLRDRDAR 

SSaTpsrvS 

DRRTSW^™ 

sf^law^ 

RTARLWVRFLSIVDPLARGVRAWRWYVR 

<SEQ ID No.:1192;PRT;Methanopyrus kandleri> „„ Ar .„ w , WAI nATU& , COA 
LAMVREVIDFVEELAPPDLAEDWDNPGIQVCPPGGLDRKAERVLVALDATHALERA 

gZdlvlthhp^ 

ARRLNLRVEREACI^FGRL^ 
PGA^PDG^ 

rrvreefrdlnvewpppditiir 

, <SEQ ID No.:1 193;PRT;Methanopyrus kandleri> ADC o«=x/ni i rpirp 

lrvtglerkilvivgdgmadravpeldgktplc^dtpnm 
gvrpgsdtahltllgydpfevypgrgplealgagvevrpgdvafrcnfataeern 

GEL^DRRAGRINEDE^ 

dwd^pkrvgkpvS 

, G^PANVILPRGAGQLEEVEPFSDRYGMSGAWAGASLIKGIGRM^ 

TGRKDTDLKRKAELALEALDDHDLVLVNFNAVDEAGHDGDARGKVEMIERMDREL 
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VGTLLEGIDPEETWCLTADHSTPVAVGDHTADPVPVAIWTADARRDPVEEYDEISA 
ARGCLGRFSGLHLLNVLRDLADRIEKFGA 

<SEQ ID No.:1 1 94;PRT;Methanopyrus kandleri> 

MSITETLVAYFMDFERAMGLPGMLVITALECSVLPVPPEPFVFPFAMRMDPWVLATL 

VTLSSIVGSLLGYAIGYFGGRPIAVRLVGEANLMRVESKLTEHRFSAWTAVFLAGLL 

QFIPFKPFTIGAGLVEMDLRLFITAWTGRFSRFLFLGYVAQSETVRNWISYYLGPKA 

LKMLMSTG 

<SEQ ID No.:1 1 95;PRT;Methanopyrus kandleri> 

MVDVLIVLGSRSDRDVAEKAAKVLDRAGVDYNVRVASAHRTPERIDELIEEYEPDVK 
VYIAIAGLAAHLPGVIAAKTLKPVIAVPVEAKLCGLDALLSTVQMPPGVPVAWGVDR 
GENAALLALQILALEDEDVRSFLEEYREEMKKQVARDDDTIKERFR 

<SEQ ID No.:1196;PRT;Methanopyrus kandleri> „.„-™> 
VTLGERTGRGRSIAERSLERWTEKLGEPENLEDLLTLRLSHATWDPFVSETLMIEPS 

EEAVTEGLKSAEWAADVGMVAAGIRRSVERLGLETVIASEVGERIPEDTVTGDGM 

RKILEDHRNVAVWGNAPTAAEKVAEYPESIAVAVLFPVGIGAMEAKRAAMDAGIPV 

VTNVSVRGGTPLAVAAFNALADCVTGNAP 
<SEQ ID No.:1197;PRT;Methanopyrus kandleri> 

LRSGDIKEGVERTPHRALLRACGLTDEEMDRPFVAWNTYSEWPGHMHLDKVTEA 

VKAGIRMAGGVPFEVETIALCDGIAMNTPGMKYSLPSRELVADTIETVIEAHRFDGFV 

AIVSCDKMVPGALMAAARLDLPAAIVTGGPMEPGCVDGERVDLIDAFEAVGAYEEG 

EISEEELEELEQRACPGPGSCAGMFTANTMACMTEVLGMSEFNCAATPATEAEKL 

RVAKLTGMRIVEAIEEGITARDVLTREAFLDAIRVDMALGGSTNTVLHLLAIAREADVE 

LSLDDFDELSRETPHLCAMRPGGPYTMRDLYEAGGVPAVMKELADDLHLDRIDFAG 

RSMRERVERTEVKDREVIRPKEDPVHEEGGIWLYGNLAPKGAVIKTAALSEEMYE 

HEGPAWFDSEEEATEAILGGDIDPGDVWIRYEGPAGGPGMREMLTPTAALCGMG 

LDDSVALVTDGRFSGGTRGPCVGHVSPEAYRGGPIAWEEGDTIRLDVRERRLEVD 

VEDEELEARLEEWEPPEDEVTGYLRRYRELVRGADEGAVLR 

<SEQ ID No.:1 198;PRT;Methanopyrus kandleri> 

LGLEALDPYGVLKGVIELFVWDPIGNVPALLAVTSELRPRDRVRWHRAVAFAAVLI 
LGFAVAGKATLDYLGISVEALMIAGGILLLRAAFGMVEGDPTGFRIEPGSHIDVAYVP 
LGTPLLAGPGAIVTVIVMLHRHGRLETILACLIVMLLTLVTFRAAERLARFLGRSGIRV 

LTRVMGVLLAAIGVQMVLDGVSAFVRG 
<SEQ ID No.:1 1 99;PRT;Methanopyrus kandleri> 

VPANLPPEYHELEEKYRKARSPEEKLRITEEMLAWPKHKGTENLRALLKRRLAKLR 

EEVEKRRQQKSGGGPDYNVKKEGAAQVALVGPPNAGKSALLRELTNADPDVASYP 

YTTKEPVPGMMEYKDVQIQLVEIPPIYEGFTRGDGSKFVGVIRNADALCLWDLTED 

PVEQLETVLRELESAAIKLNQDPPSITIEERVTGGIEIRGEDRLDCDPNDVKDLLRDA 

GIHSAVWIEEDGITLEDIADALDKRIEYKPALLVANKGDAPGSKESYERLVERVEDLE 

FDLPWPVSAEKGINLDEFKRRLYDTLGIIRVYTKKPGGKPQKPPIVLPKGATVEDVA 

REIHSDLAKNLKYARNAA/GKSVKKDGMMVGRDHVLEDGDWELHG 

<SEQ ID No.:1200;PRT;Methanopyrus kandleri> 

VRTLRVAACVLAAGRSTRFREALEERGEEPVSKLVYPVAGKPMVA\AAA/ERASRW 

DELLVGLGYDAGLVWDWRQHATVPARPVLNDPVDVPMARTAANLLRRSDADVSLI 

LAGDQPTVTAETMRRLAETAAEHGASVLDRGAPNEEVSGDDLLGHGPPLALRKDV 
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VPEFLETIEELAADVRGPNALNLNPVLRECGLAFRWPPRDDAELLNVNTPDELPEV 

erallrsd 
ekekrded 

pr^eIesaevisgrgahvergvplrrdaapgrp 



15 



TKYACEAGPLTRFSGSLQGRG 



CTTTLAEIGIDLKASPTWIPRSGLSGAH 
EPSIQIGDWDLHTVLDLHTFEEDRTVKPQISG 

RD 

CVFDVLLLI^WQSVLETLRH RRVPLRYWD ITI I MILRETFLKYYRGTI RPMEMLSVT 
AMLTVLIASRVWLKYSPDYFKTHLERIRGQEREVER 



40 ssss^^ 

WLIFDHSVPPSS' 



45 



50 



ELVDPQDVLG 

<SEQ ID No.:1209;PRT;Methanopyrus ka n d J^> wecTDPni ,| fiahi i nELGVQQI 
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HLKHKLRMSREEVLERIADWEYAKDHGLVWAFSAEDGTRTEFEFLERVYRTAEEC 
GADRVHATDTVGVMIPAAMRLFVAKIREWDLPIGVHCHDDFGMAVANSU^AVEAG 

AQAISTTVNGIGERAGNAALEEVIMALKELYGIDPGFNT^ 
P^WGENAFRHESGIHVAAVLEEPRTYEPIDPKEVGMNRKIVLGKHTGRKAWA 
KLEELGVEPEEEIVEEVLKRIKALGDRRVRVTDSKLEEIVRNVLESRGDRDDPGSR 

<SEQ ID No.:1210;PRT;Methanopyrus kandleri> 

MVGEGVRLVRKIEEPVKLKVYLLEGDKVDGVPAVDWILERVRELGLRGATVHRCFA 
GCGRRGRSEARILRTSMNLPVWEWDSREKVERLLELLKERLGVGVVTL 

vni Pfi i 



5 KLE! 



10 YDLEG 



30 



35 



40 



<SEO ID No •1211 , PRT:Methanopyrus kandleri> 

WK^ARELAAVAGGALGAVCRYLLSGLVPQVRGFPMGTVLVNVLGSFVLGFLTW 

ctmlgIrI^^ 

A\/l fSfiMAAAHWWSGRA 



15 AVLGGMAAAHWWSGRA 

<SEQ ID No.:1212;PRT;Methanopyrus kandleri> 



20 G 
MAI 



<SEQ ID No -1212;PRT;Methanopyrus kandleri> 

VREIELWTAVLAGWQGITEWLPISSEGQATMTMMKVLGIPPSTAMDLALWLHAGTL 
LAVLLRFGVPYWLTVRDLLMGGPWRRLGLFAIVATVCTAWGLPVYKVLKGIFSAAT 
GDAVQMAIGGALIVTGLLLRISPEGLRDRREVNWDAVIVGLGQGFSVIPGI^ 
MALLI^RRFDGGEAVWLSFYI^GPAMLGATALELKEGLSAATKMGTSWMVTAIGV 

SFWSLICMEVLLRVARRLDFSKVCLLLGGIALLVPLAAKML 



<SEQ ID No.:1213;PRT;Methanopyrus kandlen> eeAnuew 
25 LTRAWTVIGADRPGIVAGISSVLAEHNANIEDISQTVLRDLFAMVMLVDLSEADVSV 

GKLREELQKAGEELGVDVIVQHEDVYRAMHRV 

<SEQ ID No.:1214;PRT;Methanopyrus kandleri> „™ «w*^«i 

MSSLDVEEVIETIEMIRMRNLDVRAWLGINLLDRAHPDPEELARDVREK^EWGDL 

VEWEEVEDELGVPIVNKRIAVTPCSIVAASAVRKEGREAVLTLAEALDEAAEEVGW) 

YLGGYTALWDGFTEADEAVLDTIPEAIEGTERLCASVWADERYGINMDAVYRTAE 

AVKETAERTDGHGCARLVALTNAPENTPFMAGAFHGVGQPEACVNVGISGPGWR 

AWEELKDVDFRTLHDEIKRTAFKITRVGELVGRRVAERLGVEFGAVDLSLAPTPEE 

GDSVAEILEGIGLESCGCPGSTAALHLLMDAVKKGGAAATSRHGGYSEAFIPVSEDA 

GMARAAEEALTLEKLEAMTAVCSVGIDMVWPGDTPVETIAGIIADEAAIGWTGKPT 

AVRIIPAPGKEPGDEFEMGGLLGRAPVMDVSDYRPTMFRRDGRIPPKFPR 

<SEQ ID No.:1215;PRT;Methanopyrus kandleri> 

VNASPTWVIPGDGIGPEVIDAALKWRAVLGDELEIVEEQAGYSLWKKRGVTIEDET 

IERCREADAMLFGACTTPEDPEAKSPIVTLRKELGLYANVRPARSWPVPRPVDTCF 
DLVM^ENTEGLYTGCECEIHDGVWALRKISEEGTRRV 

HKANVLKLTCGTFKRVAAEWERRGLEWDDEWDAAAYKLVREPDSFDVILTSNLF 

gdIsdu^aglmgslglapsanlgddaalfepvhgsapdiagkgianpvaai^ 

MLDHLGYGEEARIIERAVEEVLREGVRTPDLGGSATTEEVAEAIAERVATG 
45 

<SEQ ID No.:1216;PRT;Methanopyrus kandleri> 

LPITPRNIVRHELIGLECRWKSLGPPYEGLEGRIVDETKNTLVLKTESGEK^ 
LLELKLPSGERVRVDGALLVGRPEERLSKRIKYAEWRGRFDPEDYLD 

50 <SEQ ID No.:1217;PRT;Methanopyrus kandleri> 
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LTGEYRMAKDIGLGVKPPRRECDDPNCPFHGNLRVRGMILEGNAA/SDRMDKTVIVE 
REYYRYDRKYERWERRRSRIPAHNPPCIDAQEGDKVRIAECRPLSKTKSFWIEVLE 

RAQER 

<SEQ ID No.:1218;PRT;Methanopyais kandleri> 

VKAIKAKSPHAALPVGARLVCADNTGARELQIIAVKGYKGVRRRLPNAGIGDMWCS 
VKEGTPDMRKEWNAVIVRQRKEYRRPDGTRVKFEDNAAVIVTPDGAPRGSEIRGP 

VAKEAAERWPRIGSIASIIV 

<SEQ ID No.:1219;PRT;Methanopyrus kandleri> 

LRWTKSSQPRKQRKAFFNAPLHKRQKLMSATLHPELRKKFNRRSLPVRRGDMVRI 
MRGDFKGHEGEWEVDLKRLRIYVEGATIERANGEKVYYPIHPSNVMIIEPNLDDPM 

r-.i-»iynrrr5C»/^/-«TOI=\/I=A\/C3l=U'OC:CCI^CI=k"Pk'PPPV^SFP 



RRKIIERSGGTPEVEAVPEKSEEEKEEKEKEEEKSEE 

<SEQ ID No.:1220;PRT;Methanopyrus kandleri> 
LGRARSGPKRHVKRLAAPYAWPIPRKEGGKFAPRPYPGPHTMDTSVPLLILVRDML 

GYADYAREARKIITRGEIYVDGWRKEPKFPVGIMDWEIPRTGDRYRWMNEHHRL 

DWPISEEEARVKVCRIKNKTYVRGGNLQITMHDGKNWLVEIEDPTDPKEDVYSVG 

DSLVLELPEPDSGESWKWDHIPFEEGVWVYAMTGRHSGEVGRWEIQTFEGPQE 

c-m i-r\ /i-Mnrnnncr\TTl/i-lDI lAirsWnCDI X/TVRKFF 



DLITVENPEGDQFQTTKGRLIAIGKDEPLVTVRKEE 
<SEQ ID No.:1221 ;PRT;Methanopyrus kandleri> 

LSWDEETRRKILEDWESNPMRKPRVGKVTVNIGVGESGDRLQKAYELLQELTGQK 

PVYTRAKQTN PSFG I RRGQPI GVKVDLRREQAI EFLDWTLD AVDRELHESQFDEFG 
NVCFGLEEHIALEGVEYDPEIGIFGMDIAVTLERPGFRVMRRRRCRRPVPRRHRLTK 

EEGIVFMEEEFDVEVLP 

<SEQ ID No.:1222;PRT;Methanopyrus kandleri> 

MARREFGKGARRCRRCGDTHGVIQKYGIMLCRQCFREVAEKMGFKKYN 
<SEQ ID No.:1223 

LTLMDPLADAMATIKNNEMVGNKECVIEPASKLIGRVLKVMQEYGYIGSFEFIDDGR 
SGKFLVKLVGRINDCGVIKPRHPVKKDEWEYWEQRYLPARDFGLLIVTTPEGVMSH 

YEAKERGIGGRLLAYVY 

<SEQ ID No.:1224;PRT;Methanopyrus kandleri> 

VAEAKFEPAKDAIPGVIVMEERVKIKDDVEIEISQREDRRYEVTVKGPKGEVTKEFYY 
PDNA'LWVEDDEWIAATRSNRRQKAILGMIKAYIENMQKGVTEGHEYKLKLVYSHFP 
PEVKVDQKEGKVYIENFMGENVPRVAEIVDPENTEVIVQGQDIIVRGIDKEAVGQTA 
ANLEQATYIKDRDPRVFQDGIYIVEKDGKKIV 

<SEQ ID No.:1225;PRT;Methanopyrus kandleri> 

LVRNPNLSKEEERLLKLREELKRKKPKFRRQEWHRYKKLGEKWRRPKGRHSKMR 
RKLKSKPKMPNPGYGSPKKVRGLHPSGYEEVLVYNPKDLEKIDPKRQAARIASRVG 

RRKRQEILEKAEELGIWLNA 

<SEQ ID No.:1226;PRT;Methanopyrus kandleri> 

LSEMTYKDAGVDIDKEAFAVRAIRDVLEKYKVEPEGCREVEGIGHYAAVLEVHGELL 

TLNVDGVGSKVLVAQLVGRYDTVGIDAIAMNANDAVCLGARPLAFLDYLAMEDPDP 

DVCAEIAEGLGKGAREAGAPIVGGELATLPEVIRGKEEGRGFDLWACLGRVEGDPI 

TGEDVEPGDAIVGLRSSGIHSNGLTLARKVLLSEYDVHDELPHGRTVAEELLEPTRIY 

VRPVMEVLRDYEVRGIAHITGGGVENLKRLRDDVRYVLDDPFEPHPVFEIIRELGNV 
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PVEEMYRTFNMGMGMALIVPEEEAEDWDTVSKHVEAKIVGHVEEGRG\AA/HMDG 
HEVKL 

<SEQ ID No.:1227;PRT;Methanopyrus kandleri> 



HGSRRKEENRFRKIVRDTLKKGGKVLIPSFAVGRAQEVMLVLEDMHRKUtLtt.KVY 
LDGMIYEATAIHTAYPEYLNRRLQHRILHEDDDPFTSEVFEPVEGSDHRQAIMEDDE 
PAVILSTSGMLEGGPILEYLRELSDDPKNTLIFVGYQAEGTLGRQIQEGAKEVPLPTP 
TGKTETLRIELRVETVSGFSGHGDKIELTKYVRSIRPSPPSKVFTNHGEPRACKYFS 

NHLRRTVRKVFSMAPENLECFRLT 



<SEQ ID No.:1228;PRT;Methanopyrus kandleri> 

MKELDQLTKGTTTVGILADKGWLAADRRAVMGNLIAGKQVKKIFRIHDYIGVTTAGS 
VADAQKIVDLMRAEARLYELRHNRMISARALANMISHVLHSSLKAFRPYLVQLIVGG 
FNDDDPALYNLDPSGSIIEEDYTATGSGSPTAYGVLEAEYEEGMSLDDAIEVAVRAV 
KSALERDTGTGEGVTWTITREEGYRELPEEEVEKLLS 

<SEQ ID No.:1229;PRT;Methanopyrus kandleri> 

LHAFLGNAQLPSTPRGDRLEFSEWYAEVLRSAEIMDVRYPVKGMYVWLPYGFEIRQ 

RWEKLRRKLRETGHEEVLFPTLIPETQLKKESEHIAGFEDEVYWVTHGGLKELDEK 

LALRPTSETAIYPMFALWIRSHADLPLKIFQIVNTFRYETKHTRPLIRMREITTFKEAHT 

AHATEEEAEEQVKEAVEIYSSFFDELGIPYIASVRPEWDKFPGAEYTVAFDTLMPDG 

RTLQIGTVHMLGQNFARTFEVTYETEEGDQEYVYMTCYGISDRWASMIAIHGDER 

GLVLPPDVAPYQWMVPILKKGVRRKILERAAEVEEMLREEGVRVKVDDRDMSPGR 

KFHYWELKGVPLRIELGARELEEGTAWFRRDELERETYAFEELPDWPELLEDIAM 

ELRKRAREKFEKGIFRTDSPEEARRLVGEGIVETGWCGSERCGVRMEEEFGGDVL 

GTPYPEEDTEFERCPICGETAEYTVRIAKTY 

, <SEQ ID No.:1230;PRT;Methanopyrus kandleri> 
LSVPKKRMQLPREVWGSNVLPEVPKLLRSVGVPDGWAVFSGRTTMKIAGNEVAD 

HLEEAGYQTSPVIVKGSTGDDVKKALEALDEIDADWAAVGGGKVIDVAKVASYRR 

GIPFISVPTSASHDGIASPFASIRREGRPYSEPAQAPLAILADIEVIREAPERLIRAGVG 

DWSNVTAVKDWRLAHRLRNEPYSEYASSLSLMAARIVMKNAKPIGKLLPEGIKKLV 

QALISGGVAMSIAGSSRPCSGSEHLFSHALDVIAERPALHGEQCGVGTIIMEYLHGG 

NWREIRETLETAGAPTTAEDLGVSDEEIIEALCRAHKIRPDRYTILGDKGLTREAAER 

AAFETGVIQ 



AAEETGVIQ 

<SEQ ID No.:1231:PRT;Methanopyrus kandleri> 

VAVEKGDFVKIHYTGRVKDTDEVIDTTRKEVAEEHDLNVESGPNAAAA/GAGMVWEP 
VEEALVGAEPGDELEVEVPPEKAFGERDPSLVRTYRESEFRGSVKPGDTWSPDG 
RRGRVLSVDGGRVRVDFNHPLAGKALVYEVEWDVLEDTVERAEGLLETMVPSVD 
AELELDGNTLRVRVEGDDAANPAWARAKQRFAKLMIEYDDAVEEWFEERFTE 

) <SEQ ID No.:1232;PRT;Methanopyrus kandleri> .,„^ A ^, klA « 

VPDVRGWPGVRGGVSPEEVFKPTGYHAGPDTPRIVIIENKWNVQGAEGLELNAEE 

EDDTWAELWKEGYEFDEPIHMCVGVPWPEGVQRIVTRLIVEPEAKIQLMSHCSFP 
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RARDWHEMEAEFEIGEGADVKVTDVHYHGEGGVR^^ 
LTEGRVGELEWEMGARVEERATMEGVARLRAVGEDRVF^VESVR^ 
FF^AAIDGAFVELVGEISGEADGARGHVECSEIIKGGGKWSVPKLRWHPGARLTH 

EAALGTVEKKEVETLMSRGLSEEEAVELLVNAMLRG 

<SEQ ID No.:1 233;PRT;Methanopyrus kandleri> , 
LAL^VKDLRVESEDGTEIVRGASLTVDEGEIVDLIGPNGSGKSTl^KTIV^CSGYEV 

wgevrVkgrditdlpm^ 

RRCLRIVGLDPEEYWDRECGENLSGGERKRVELAAVMAMRPDLVILDEPDAGLDM 
SSMEDLAKVIETMREEGSAVLLITHNRDLAEQVGDRAYLMMDGKIVDEGDPKDWL 

KCLMCGGGLVCGAE 

<SEQ ID No.:1234;PRT;Methanopyrus kandleri> 

MPEIEWEIEPERKLLELLREAPS\n-EAPAWDAVYPYHRHEEGLFREWRAVREVLY 
CTiIaAWC^ 

LVASELDSRYETPVYLYHLDVPPPVESKRELCRLCGRLRFEVAAQAFPGSVILGGAN 

g?gTrd™^ 

VLIPLPWGWGRDAQRAAEAAFDELADRWEVGNPEEVQEVDDPPLESILKRARQLG 
20 TVQPSTSPR 

<SEQ ID No.:1235;PRT;Methanopyrus kandleri> _„., At <c -x ^ 

LLRRGKSAEEIAASILRKEGFEWARNYRVELEDELVAEIDIVAEKDGERYAVEVKAG 

WGVDAvl^ 

DELAAWSDLLQDKMLVLLSAASNVSWEDLYAALQGDLRRVTELVRVRDRSQAEEL 
lEAL^LKLMA^WGAVKGVEGDEFLLELDPRVEVPDGTTLWLNRWGSPAFVLAE 



10 



15 



25 



35 



45 



<SEQ ID No.:1236;PRT;Methanopyrus kandleri> A A _ 4 „>^o a a *. 

30 VTSFRLRPVFGVPGDDVTRPYLRLAEEDELVRTTREDAAWAAIGAAE^GE 

ATCGPGWVALAGLACAU^DRVPVLCATGEITERGFQSLVPSMASDGVELTVTDDP 
EEAARTLARSEPVLYVDPGFDPDGVSAELEGIEPVEPDPEDVERVRGLLEGKRVAIL 
VGRGCYRARCGELVERLCEVLEAPIVETMRGRGWPEYHPRNAGWG^ 
^EDADWLALGARLSGRTRADIDWPTTVAVGFGVEDADEWECDVRAFVEALLED 
PPRTEPWNPEPGEPPEFDLELYRWKAALKAWIGPATVDSGQITPTALLAARLSSPS 
ELIHSGSFCPMGFAIPAALGASARVPEI^LALTGDGGFMVSCQEI^ETAVRE^ 
LVTRNGELGFTRQVMEEKEGRAAKMGLDADVLSIVESLGAEVEVIEKPDPGEVKKV 

LRDVEMNGETTWWELPREDVPMPGSG 

40 <SEQ ID No.:1237;PRT;Methanopyrus kandleri> 1Bnuim/B _. 
LTVYKQRFVLDTTAFTDRGWDELGDGDLCEAVTRLLDLIGRARMELAISCYIPYPTV 

YRELKGFLERNGCPELLSRIDTWIVKKTPNRYEVKVPARLFMAYVKDMRERLDRGR 

KRAE^IWEAALEAYEIMLREEADVPKERIIREVIGETVRRFRRKYRQTVRHGTLDSA 

PDLDVLLLAKELDAAWASDEGIERWARELGLRFMPACSFPDMIEEYLRMSREVEG 

<<»EO ID No -l238 , PRT;Methanopyrus kandleri> 
VREPSRGELEEYREVLEELTGSDLGIADR 

DP^^^SCV^LTPHGAREAEEITGERPERRRLVRRDPYGLLDFEPTGTKRDLEKAV 

?raIeec^ 

VARILHAFGGEETRPWIHPEYRFLGVRRIRDGKVARCRLGRELVEFEARITRAGLVL 



50 



RPARGD 
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<SEQ ID No/.1239;PRT;Mc^an^ 

AALRRDARALYRALRSHAREIVEELRSEAol- 

<SEQ ID No/1240;PR™e*ano^ 

MWLAVTGGKGGVGJ^AW^^^ 
CPKLEDEDACDLCGTCARVCAPGA^ 

GRGMGRGGPGRGGRGGPGRGGPR 



25 MEPKRG 



30 



<SEQ ID No.:1244;PRT;Metoopyni S ^^ AWQVLGEEGAP APAWPGGWWR 

Sg^ 

egg^eIleeIrkkleelekrlreme^ 

<SEQ ID No.:1245;PRT;Methanopyms L^ a F n ^ |HGV p WE GGRLIGIVTSVDWRAL 

nAlD\/l I r^P 



35 DAIRVLLGE 



40 



45 



50 



<SEQ ID No/1246;PRT;M^ 

LKRLFYPEAVAWGASRDPSKVGHGIFRNLLKUh^ 

VGTVGVGFSKFVSLG^^^LDFPDFLE^^c^^l^^ QQjP^QQPg^p 
ECAGRKPVIVLKGGRTEAGAEAVGTHTGS^Q^EV'^ 

dXaKUAKAGPPTSD^^^ 

VGGAKYSLGRGLAAKVIVEEEQG 

<SEQ ID No.:1248;PRT;Methanopyrus kandleri> 
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GTYSLTAFSEDQRVARDYLLGRTDGK^^^ 

VIUWNMLDEAERAGI^^ 
PNPRSPRYPREVERAVKELAPEVGERLP£Y^ 

5 LLKP^KEVKKRIAERTSHDPAVLISQARDE^U 
5 PWGTLIALGVLGTVFASA^ 
PGVGWUWYPWFVMLL^^^ 

ATLVGAAVHHALVALGG 



15 



20 



25 




RIAGKLSEDIRAEVERI 
TKMLRNLLKRLE 



KVEKDGYETLVKNLGELKVTGS: 
CVLALAGATRR 



^^^^^^^^^ 

HCTRYGVAAVRRDVFDSACGVLATTVDHSP^ 
HRLFDFLRRRR 

<SEQ ID No.:1252;PRT;Methanopyrusl gndlen> ^ RJV NGS TCGPYYVARW 

35 LVGSHAHIPIPHDPVERIFCTLRVLR^ 

RRDSRFKHGRTLYLGKSENESVSFVE^ 

^eS 

V 

40 <SEQ ID No/.1253;PRT^ethanop^ 

VRIPILLWSLTVAAIGAQALDLYPYEVIRIGT^ 



840 



PCT/US03/06664 




10 PVPPVPVRRRRSA 

15 <SEQ ID No/.1255-,PRT;l*lteno^to<ite^ UKP SSREQRVESLY 

WRTPFDFLQELGVFKCRG 

20 <SEQ ID No/.1256;PRT;Meth^^^ 
LDKSSLYGUVLDVTTLA>^ 



25 




50 



<SEQ ID No/.1259;PRT;Meth^ 
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10 S^S^^«™ LGG 




<SEQ ID No/.1261;PRTj^tterw^kandlen>^ GGMT ADDWRVLQESG 
ERVSAEEMRRILDRHST 

AWRIEVERERRSKISEIRL 

<SEQ ID No/.1263;PRT;Methanopyrus .^^qrkpvtrgdy QKVTRGVARLVRH 



30 



35 



40 
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YLVBMEFDFO^ 
EELXn-ETDRSSSERE^PTHCP^ 

PV^HMVGRRYHRGGGPAGGRAGRGGPARLRR 



5 PV 



S^Sr1SItlgel.esvvkevmgddrkrk 



<SEQ 
25 VPEC 



30 



RGSWIRERRLWDGKLDKPWLLWSVl^ 



LDLLI 
40 R 



45 




50 <SEQ ID No.:1270;PRT;Methanopyrus L^"^ RWRYDL VTSPRVLPVSGGPSES 
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EPGEPFEEGGTREYRLVRLDLETGAR 




20 



15 SlG^iSGSPVUPPVIPPRRRVHTQHAL 
GNIVGERTLDSPIPENDSITyDVLL^ 

<SEQ ID No -1275;PRT;Met^ 

<SEQ ID No.:1276;PRT;Methanopyrus kandleri> 
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FFSPFDSR 

10 <SEQ ID No.:1277;PRT;Methanopy^ 
VFPPCRIMHWLWSAI^SLL^^ 

RRGARHCPRPPGGGGGAREPG 



<SEQ 



i ID No/1278;PRT;Methanopyrus kandleri> EDTLEWTVEGRK VEWETS 
VRLHVLLTLGDVSNYRKPKEPWLVEV^LL 

ELRRLKELAAATLDELY^ 
GS 

30 S*iSK^— !S 



20 



25 



35 



40 



IDA 

<SEQ ID No.:1 281 ;PRT;Methanopyrus kandlen> _ RRLRSKAERlLBV EKAEESSDAV 
vIviPTSWYHVIHV^LWLIAIS^ 



FRGEG 
LEAI 
45 RPL 



r^rIJslgfgrhrsgrpetprvrvrwdyrk 

<SEQ ID No.:1282;PRT;Methanopyrus kan^©ri> « VR p n ATYRATLH LEVTTW AGR 

wdptl^^ 

Xai RPYKLRNGRFCHTVITEDGWVITIGGApDESVNR 
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10 



15 



20 



25 



30 



35 



40 



45 



50 




OE^'RV^^^LL^/I^^^T^DRWRELAGELREELKMLSDAYTAARYRVEFPYDT 
REDAERFIETAERVLSTLGELLREHGFEV 




RSLDGKHEVPDVGLELQRWKLRHG 
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VSDEITEACRELVB/AEDV^EW^^ 
RGRGWRSVRUPY^LPPCTGV^ 

10 ^varSSrrgedhpeaeuarrlvgvsagaaar 

<SEQ ID No.:1290;PRT;MemairopynJs J»n**i> _ DD|CETPVDNWY AFFLE 

VPRRGEPVDTEGRLRETIGRYHGW^^ 

VKRMMGENFLLYSYEELRAEYAKRLEDLRDYDGQE^CYAO^ 

FEFELVPRPGGLPVGLRYRKGIGKFTR 
RRGSRHRHGRTLYLGKPENESVS^ 

LDVMWSERAPSSFRE^RIAYE^ 

30 VGELVEVAREWEAVRDYVLRLVDVGD 

<SEQ ID No.:1293;PRJM^^^ 
VGTSTLNNIARALGKGDLDADLDPGDAYRAAR^ 

NDLARDEEERERYKLFLVEDPRSKNIGPSP^^^ FVAGEWTTE 

-■^I^^d^^RrS^ervara^olvgalsda 



20 



35 



GH 



GTRRHARTVEVLETRDDAVWSVRI 
40 R 

<SEQ ID No.:1294;PRT;Methanopyrus ^"^pqsqpvhlvpveneentaLLWRT 

GWDTRYYGPMNLGARITYYLEESWU3PJ^R 

GEGEKKEEHKENEGGKVAIVPVLPAIPFRRPGRA 
<SEQ ID No.:1295;PRT;Methanopyrus kandleri> 



45 



50 
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5 ^^^Sfc^K^DFGB/GRLMKAHP^FPE 

I^e1f^^Q^lr^h rrria,3TRRRGSP 

<SEQ ID No.:1296;PRT^th|nopyms ton*rt> w GALRTH VEAELE 
10 LENRLWALTVTPTRVGTGG^RP^ 

YGVERLGIGARTCAGYGYGEVRY 

<SEQ ID No/.1297;PRT;Metha^ 
25 MRYRLRRI^HRPPSSTSSSPTPLLSRTET^ 

WYLEKISWIPSTAEVAffPV^ 



ETFRESLKKWKGTC^GI^WHHLHPLRDWD^r^ EGWWEELDEPK 

ELRSECPAGGNGG 
40 <SEQ ID No.:1 298;PRT;Methanopyrus £f d !| n ^ 

CPAHI^RYEPESGGEAVDLLRVEEVGDAA^^^ 
RHAVWiPLRAGDWS^ 



50 



<SEQ ID No.:1299;PRT;Methanopyrus kandleri> 
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RURQFVGE 

<SEQ ID ^1300;F^Wett«nopyn»^^ EKE GTEEKPGEEKPANGVGGGT 
10 MPAPVRSVSFGRPS^EGTQTGGEEGTGEKPe^tu^ 

VLQFRDWGGQLGLDDTAFSEVR^VER^ 

25 EDRVAR 

AGRRKERGNLKGVRKAMGKSWTLYP 

<SEQ ID No/.1303;PRT;Methanopyrus ka n ^n> GVEW 

RGRRRLTGKASNSSP 
40 <SEQ ID No/.1304;PRT;Methanop^ 



30 




GGNGGDGGNGGC 
50 <SEQ ID No.:1305;PRT;Met^ 



849 
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E^LGL^SWAHPIEMWVDPEEYEALWRGVUREAVEVRT 

GIVRDSLRESLGGRI^HLSTWM^ 

YLRELDEAALDNLVMWLDGKLSEVP 

^SHl^KMRSRRKSLDGRHEVPDVQLELERWRLRHDR 
45 ^RWAR^F^DSrWP^RRCLRVARWVDAEGVRGLRF 

60 SS&a" 



25 



30 



35 



40 



850 



10 
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<SEQ ID *«1312£K™I^^ 
<SEQ ID No.:1313;PRT;Methanop^ 

wwiiwkewervepadgs^ 



35 



40 



45 



50 




KPPEDAELYPVGLFDVALIPHLIARRGG 
<SEQ ID No.:13 i aW^^ 
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YTKGRQGKEFEGLYEVLDEALRKATKIVEDSEDDDVRRRAIEALHFLAEGIVAFHRF 
LGGRS 




10 

VERLDEWGELPWGR 

<SEQ ID No.:1317;PRT;Met^ 

SIr^S^WIIII^^gllpgelrgd 

20 PMYRGGYELWYGRGFPVRVRALGDGD 
<SEQ ID No : :1318;PR^M^ 



25 



3 0 

<SEQ ID No/.1319;PRT;Methanopyrus ^ 
LRGPLDQFAPQTVKLVDGEVPGLVRWEGG 

S^^Vl^VRRRPVRASQDSDRSPPRRRWRT 
<SEQ ID No.:1322;PRT;Methanopyrus kandleri> 



35 



40 



45 
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10 



15 



20 




25 



30 



<SEQ ID No.:1326;PRT;Methano^ 
LVEPIRSLPGSRTRVKLTRECMRER^ 

QRPAKG 



35 



40 



VALLKEFFNRIDPLHVQRLESGRRDRG 
<SEQ ID No.:1329;PRT|Methanopy^ 

FVLDFRLEWAHGELRTVRHNRRFLFAGRAVPAFPEy^^ 



45 RFEDWG 



50 



853 
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AVLSSATAGDVP^WCERN^P^^ 
GALTVAQGSLPL 

20 <SEQ ID No/.1332;PRT;Methanopy^ 



25 



SDG 



35 



40 



PYLERAYV^RAVLI*^ 

WCRVTFLPSRSLR 

45 <SEQ ID No -1335;PRT;Me^^^ 

LTPWPLPREIEEIVRELPPGAYVAS^ 

E^TDSAEVEAVTODGR^LVE 
LGLAGLAVSKLG 

50 <SEQ ID No.:1336;PRT;Methanopyrus kandleri> 
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AGM?GEKWRVTSNARVLDVLSKVVDNPGVA 

<SEQ ID No/.1338;PRT|Mete.opy™s ^^"dle*- UELTPASVALE 
MFLVRVLLTDPVGP^ 

20 GPPVLVDAENMSAPDVl^L^ 

IRDEDWELWRIDFSAERPEFWGRWSDPFWKBtt^ 

WIRDPLGRFI^VAYYVPVGUEE^ 
VQVLTAVALWTPLGAPT 

<SEQ ID No.:1340;PRT;Methanopyrus tondtej" ^^^^ p pREGALLHPQ 
WVGEREARVALRAEVDPAHPAAGDP^ 

40 ^^^^^^^^^^^ 

S 

45 WWSA 

LVPAEGFFVGCRSPSGGSV 

60 g^^p^^«^^o^^ TO ^ FLRPV 



30 



35 
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<SEQ ID No.:1343;PRJ^han^yrus L^^pvp^tvngstCGPYYVARWRC 

5 HLNKM^RRKSLDGKHEIPDVLLELERWKLEY 
<SEQ ID No/.l^jPRT^Methano^ 

10 FEDVMDGLGMDPIOV^CRRLLVRDD^ 
WVEPEPRTPDL 

15 <SEQ ID No/.1345;PRT;MethanopynJ£ L^'^nPEVLERILAEVADRYDLDFVILTGG 
RCPRVRGSP 

SvEFLFPERGGGEESGLPVVWLPU.PVPLTVRRR 

LGTLGTFLSILAQWTLAVQLASLIPLPT 
35 <SEQ ID No.:1 348;PRT;Methanopyms L^'^cRHPAGWMYNDAAVILPVTAFRDL 

40 SLMLESTFGIPVMMKI 

<SEQ ID No.:1349;PRT;Methanopyrus^ 

45 SSSSS Stp0G1EVWVEFGVPGPP 

PGLTSRDGTEDPQHHA 
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LLAGEGHAWVAFYNQDFRVVVHVDPT6DAGNSYMQ1-YLAPRVITDDDVEAHSGYY 
CDDNATTIDDIERBWIPVAPIVWAALMIY 

DADEETIERIREIRRKFE 

ADPRDLEAAEALLEGVRACERRLRRVSE 

<SEQ ID No/-1353;PRJ;Methanopyms^^ 
35 LHl^SRISTDRRARA^EGLTAFG^^^ 

GIRPPFDEEKYLRGLTSVRDDPNRAYETM^ 

AGIVDYLWEEIIRQARESPALDEFVRE^^^^ 

40 RR 

<SEQ ID No/.1354jPRT;Methano^ 

45 VYYSTVPPTLTIGGIVALLS^^ 

TVPVSILPVITGAWALRWGLWVLS 
50 <SEQ ID No.:1355,PRT;Methanopyrus ^_ d »^ GRKGHDGERWTG RRKRVQRVDA 



25 



857 
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5 <SEQ ID No.:1356 JRTjMethan^ 
MEPLTLVLLVFPGDPGEHLGHALLEHP^ 
LSRAGKVLKSPKK^RVLKRLK^^^ 

^Iealllilpl^tgtwalrwglwvls 

<SEQ ID No/.1357 i PRT;Met^ 



PLATGIWALWWGLWWS 

SUTPAERVGGARRLSGVLLLGAAAYLAYVSLRDMPS 



25 



EGRSSQSLTRIMETQNEIRQDPPSE 
30 <SEQ ID No.:1360;PRT;Me^ 

35 AVPLVTGIWALDWGLWVTMS 

PII^GEVQVRRDPRTGRFQVLR^ 

FHVRFDRIWEAYD ATTGERVDRFEI PAPG 



40 



45 
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SVPC5VGPYTADLVRAWYRERVLPVDANVRRWRRSTGRPVGDVGAEWVRAARD 

LSFGFGLLALAMRDRRIl^l^TLSl^^ 

PLLALPAAYMLRDRAR^ 
GAEAVDPIGWDPRSVREWKE^ALNLVP^ 

FALG ALALALRARPDAVLSVI PGQRPESD 



<SEQ ID No/.1365;PRT;MethanopyTUS kan d 'en> p QHDWLADPNLSEQ 
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LSAEELAELADRDPELGKALAEFMRGDPLSELVRDRL 
SILRPQGPEYHTVEEVEI 

10 

<SEQ ID No/1369;PRT;Methanopyrus EEGGRy ^ G y GDDAM \ R y D 



KIEElMDh 



IPEEERMQLRGE 
45 NGTNEIDDIEIKGIR 



860 



10 



15 



20 



25 



30 
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WO 03/076575 

RDVDEPAIEAITGESKVNKVYALRVFREIKPGFKTYRELVERAQI-PDSIVKSTLALFTR 
FNFLMYSFKYTPPII 

<SEQ ID No.:1374;PRJMe*an^ymS i Jg^ A11 ^ |VQ8L8U 8u WW HARDK 
ASLIGLGLVWGAIASMTRRIRV 

DVLKEEGKRSHLYSEEYARRVRR 

<SEQ ID No/.1376;PRT;^ . 

SSRTRMVGDWLVTERGYSSRTGRNSSE 
<SEQ ID N^37T;P^ 

^TwrvppTgS 
risedgedgviyyslefrpvree 

<SEQ ID No/.1378;PRT;Methanopyrus ^ nd » en .> 

VEAAKNAVARAEIDPKDIGAIYVGSESPPY^^ 
MKKKLKF 

KRLKELTEVQPGDRG 



40 



45 



861 
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WO 03/076575 



10 



15 



20 



25 




lrgcetaaigglvglvthfmgah 
d^Kl^dmggTuhsidewagsriveevktpqdd 

35 <SEQ ID NO.-.1 3^: pRT ' Me ' h = n .^^HQp ri KG 



GEAIRQLSA 

<SEQ ID No/.1386;PRT;Methanop^ 
MLPSSPSCRCWLRAPRRPHRWL^ 

VLRDYAVLQGSCLMLGVLSHYALS 



40 



45 



50 



SVLLSQWSNVPTTVLVVKM i uuvv. 
VLRDYAVLQGSCLMLGVLSHYALS 

<SEQ ID No.:1387;PRT;Methanopyrus kandleri> 



862 
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WO 03/076575 



15 



20 



^DPSRVMAALLLDRLYSFVIPVALGAVSVPVLERYVGRG 

<SEQ ID No.:1388;PRT;Methanopyrus ^S^xinmmaur^a RRCLEALDPSILVI 

■mmSSKB&eessi 

AAGASVLNAELLVEEGYL 
25 MGKPWGr T S^G^ 

LVGTYLMRAPDPSEAVRKLVEAGRSTE 
RFPEATEEALRRFRSYYPDRDPF 



30 



40 



45 



863 



10 



PCT/US03/06664 

WO 03/076575 

PDPNLLEMLKEPE^ 

^^dS^S^Slppncdkmkawglcpgkdc 
gvknplayyrrpraddg 

VPPVRITVHPSSALGRR 

<SEQ ID No.:1396;PRT;Metha^ 
VIRYIVWLWASL^^^ 

15 KLRKTEPKEEEVERVRKLWKQVKEGD 
<SEQ ID No.:1397;PRT;Methanop^^ 

<SEQ ID N°:1J®M?RT^ 
ELWIHGDWWKIEVWGPSTWKLARRLTCGPSGGR 
<SEQ ID No.:1399;PRT;Me^anop^skand^ 

YGTDRGRR 



30 



35 



TE 



45 



50 



<SEQ ID No.:1401;PRT;Methanop^^^ 

Sd^S 
krrvkell 

<SEQ ID No.:1402;PRT;Methanopyrus kandleri> 



864 



PCT/US03/06664 

WO 03/076575 
5 LSEDERKELVNWMNGQIAVR 

15 YFELPVAYLVAENRPTLSELDRRGVGV 
<SEQIDNo,lW^ 



DRFLVTVGNEPAVLGWEGVAR 



25 



<SEQ ID No.:1405;PRT;Methanopyrus k?" d '^ OFlE p LSKSGVDFF vi D SRSYDSLIV 

■MM 

^dsnhmgiSrlqw 



865 
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WO 03/076575 



GCFLAVWWARRYEPGPRGW 



10 



15 



DRSGQKATYEVKPEIWGAFPMSYKSDVTYY^ 



20 laaslltrrr 

Opwstgifeaschpslgavsaaillllmtagiiwr^ 

-■hhsbbs 
IHHepe 

PSKKG^^TCDA^R'SKISRRLSELNREFEDISKRYQSLARKLEEG 

50 MfF?SEDHVRl^ 
GVAGVWVN^P^ 



40 



45 



866 



5 



10 



PCT/US03/06664 

WO 03/076575 

L^TOSTG^^ 



FRN 



15 



20 



25 



30 



35 



40 



45 



50 



^Iggrwkpperdwreavkrnlqvaleivestdlpellge 



<SEQ ID No/.1415;PRT;Methanopyrus kandleri> 
VEKRGIRPGRTLGHTGFIVFGRV 

PDSD^AEAFRELAHRMLETEGWPQPLEEEEVLRLAGVRF 
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PCT/US03/06664 
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SG 

5 



<SEQ ID No/.1419;PRT;J^th^ 
FGGERS 

10 <SEQ ID No/.1420;PRT^ethanop^ 
RLILIPAFSSTLSALA 




30 



25 KLWGGRRR 

<SEQ ID No/J422;PRT;Methanopyrus .^^sp-rsKHLGRDVGLVIGVGETGVEl 
VIGVWLGATGRMGRRICRMVIEDEELEI^^ 
APPTALPNIAKDADVAIDFTVREA^ 

<SEQ ID No/.1423;PRT;Methanopym^ 
35 MRRVLWLSIALMALAAPG^^^ 

40 <SEQ ID No.:1424;PRT;MetlwnopynK ^kandleri> | DT PPPYPTGELHM 
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PCT/US03/06664 

WO 03/076575 

DHIDDAPSVEEVEGDLTPADRWILSKFHRLVDENn-EHLESGYRFNDAIKAIEEFAWE 

ELADDYLEMAKLRLYRPEELGEGSRE 
R^DESVHDQAWPEASEKWIDEGVEEVGEILREIW 

whvqIee^ 

5 ^?RDi?EW^NNPDEvS 
AVEIRPGWVEIRGLST 

1 0 S^/GSAVNVPIKRIRKLVWQHETYGFW 

IsVAWAGTL^ 
LSPGAGT 

P^V^RMRLH^ 

A^IIDVLTRVLVDPGDPWIPVPTFSQYGISARACGAEVR 

F^DREVRLWLCT^ 
20 A^YDNVLVL^RTCSKALGLAGARVGYGIANPELIEHLHRIKPVFSLTRP 

RDRDYIEKSVRLM 

LLKRGVIVRDCSSFEGIEPFYVRVSTGTLEEDRKFIEWKDVLEV 

^YGEPQGCLWSQ^^^^ 
SEICDLVMVSIDW 

LADTCIEPAEVFVQPLIPFGKAVENLKRIGLRDH^ 

PACVWDSLERLKERMEEELGFVDLRNVRYSPDPGTPAPERRFTPLRELLDELVR 



30 



35 



GERLWYPDERLATELHSLRNFSEFTVAIFEPDHVIETSLR 



<SEQ ID No.:1429;PRT;Methanopyrus kandleri> 

VRGEETLAEWLTMD RTLASNYRGG MFMG FSACVPKG 1 1 P DWLYFSVFCPSVEYDE 
CTGEVK^PLGIRRIEAQLRREGYDVAWHPDAVHKAIDEDTIAVGVSEIDPQGMGP 

40 aT^^ 

VDFLIMGEGEYWGEWRRIEEGDRGLEIVRGKPVAAEDIPTIVNPTTNGIVEVARGC 

GRGCKFCSPDMRELRSFPLSKI LEDVDVNVRGGH EEILLHAEDVLRYKADGWRPNV 

eTvle^ 

^VETGSPRLMAEHMPGKVAPYKVEEWPDWEQAF 
45 ETED^DVMMTV^LDRLRDYKSFIVPLFFVPIGESRLSDHDFFTPEKLTEVHWEVILKC 

VLG 

<SEQ ID No.:1430;PRT;Methanopyrus kandleri> m „„- A , 

so mecrvk^lcadgrpvmgpgryW 

erafgri^qterggpeggrasltdfgrklveeyeramkevrekglkpil 



869 



10 



15 



PCT/US03/06664 

WO 03/076575 
KSRGKGD 



20 



25 



PEEIVRELTPEEREEMIRQE 



30 ALITALRHTRNPVILWD, 
VESEKR 



35 



■as 

GAGVRR 
40 <SEQ ID No^1436;PRT^ 



50 
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RSEEEWKEWLERKVGEGRARRLIEYFGSAGEVGKLVENAEVSKLLEVPGIGDEAVA 

RLVPGYKTLRDAGLTPAEAERVLKRYGSVSKVQEGATPDELRELGLGDAKIARILGL 

RSLVNKRLDVDTAYELKRRYGSVSAVRKAPVKELRELGLSDRKIARIKGIPETMLQV 

RGMSVEKAERLLERFDTWTKVKEAPVSELVRVPGVGLSLVKEIKAQVDPAWKALLD 

VKGVSPELADRLVEELGSPYRVLTAKKSDLMRVERVGPKLAERIRAAGKRYVEERR 

SRRERI RRKLRG 

<SEQ ID No.:1437;PRT;Methanopyrus kandleri> 

LGLDEIVNGFPLKEEWVYLDNAATSLKHERVISAMERVLREFGVNVGRGAHPPGEC 

ATEEFERARDIVASFLGVEPECLAFTLNTTHSIHYVLASIRWKKGDANA/TTALEHHSN 

LAPWLRFSEVLGFEVEWGFDRETGEVDMAELESWDDNTRLIAITHESNALGSLQP 

VDEILELAEEVGAYVLLDAAQSLGHMDHDWSRYHFLAAPGHKGLLGPHGTGILYVR 

EDVMEELELRLLGGGSTDYVTRDLEWPREPPLSFESGTPNLPGVIGLAEGVKILEE 

VGLNRVERRIRKVTRRILNGLEELEGVEILAPEAERKTIVPFLVDGVDYAEVGKKLGE 

RNICVRTGRHCASLVFERLGLDGCVRASVAFYNDIEEAERFLEWEEIARGS 

<SEQ ID No.:1438;PRT;Methanopyrus kandleri> 

MGGSERSVPVLLPFLEDPLTMFPSRVIIPSTRYIMEWRDLRAPWRGEVLDAGAGC 

GSFALTVAALGPYTVYAVEPDPEHSAALSANVSANRDVLLGDVLPLECSIEDFRRPV 

DEVLTDPPWGLRSGISRTPDLEFVLSFLDACVDVLRPKTGRLVTRCPPEFIDDIVDH 

MSERGYLLDRVKRRHKAAVLVLRSEDHRDYYDDRESAVAAAGGQVLVAWEGGEL 

DPEADRYSLVTPYESGWHVWEVPNTGRIREFLRGFLKGG 

<SEQ ID No.:1439;PRT;Methanopyrus kandleri> 

VSELFERGHWSYWCPVWYCGFPFLLYYPPLFYLVGGALNLPLGDPVQTLRILGLTA 
VYLLWGIFFACRQLGFTTFEAALSTLLFLTSPSILWEINRGGIFPMMMSLGFGLLALG 
LLERTLSRGFTPKSALGVIALITLSLFTHPIGGMTCQGALILRVLLEWPEGSLRPNQ 
WFRALTDRQNLPLLLPAALPLLLAAPQYLPMLLYRGYISPLVTPAPQTPLDCIVTLLS 

CPMWSPLPFFI LLSVLGAYYALRRSG PG I RLYGALTCL I FCASVFSLLAFWSIYKVAP 

GGQLITHRLPGVLFPLFGALILGCVIRHRPKVFATLAIPQLLLFAVYVWSYTQPVDLD 

SVREGHIPSPWHLWKAMDLLPRCVGAGLTSPQSLLWTLVAAGGFFTLDTKPTEDA 

KCALHYLRHQGGPYDRVTFDPFTHVPLYRCDSAFVPIESGHYSLLGWFNQGDPAF 

YSLAWYVEWQHSWVFYPNAVLTVFHLANVRYVISGSPKWTASLERLPEFHRLTDF 

GRYTVFSTSVSPGPAELVPRPILVIDDILRRPNPYYTMVLNIIPDGGTRRIFVEGSPED 

VARFRQIIVRTDRPDTLDEVLRKMKSGRVLVIVPANDYATARYLAERFGLHVRPVIVC 

PWEPLPSMKVCNRLIDAYRFVGITVPGATPEERTWFLFNGRPWVDVKLGKVEVRV 

CGVDFVDLAGTLHQTLYYGAGAYPLPPKWERALLNEVLRGFDSGKPRPVKFKAVE 

PDDVRVRGKGYILVKIGYHPAWHANAPTYRGSGGLIIVRSTGVTRLRFGFTWWERM 

LWWGAFAIGLMGSTWLYLRGRDEGR 

<SEQ ID No.:1440;PRT;Methanopyrus kandleri> 

VGKTMAEKILSRASGEDAEAGDIWANIDVAMVHDITGPITVQRLEEMGVERVWDPS 

KIWLFDHQVPADSVEAAENHKIMREFVEEQGIEHFYDVREGVCHQVLPEKGHVRP 

GDVIVGADSHTCTHGALGAFATGIGSTDMAAVFATGKLWFRVPETYRVEITGELPE 

GVYAKDWLKVTGEIGADGATYMAIEYHGEWREMSVSDRMCLCNMAIEMGAKTG 

MVPPDEKTLEYVKKRAGTEGRPVEPDPDARYEAELTLDVSDLEPQVAKPFSPDNW 

PVGEVEGIAIDQVFIGSCTNGRYEDLKVAAEVLEGEEVHDDVRLIVIPASREVYHRTL 

KDGVLEVLHEAGALICPPNCGPCLGGHMGVLAEGERCVATSNRNFPGRMGHRES 

EVYLASPATAAASAIEGEITDPRPYL 

<SEQ ID No.:1441;PRT;Methanopyrus kandleri> 



871 
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VPRSRGAILTSDIDRLVEKLAEEVGKREEEVRREINRLRKRWGVSELGALLALADRM 

GVKLMRTGEEKPGRVTLDEAISRGLQSFDTEFIWRVSDPAKTRSGGKMVTLWGD 

ETRSAALVAFDEAVETLEELEEGDWRARNLTVSSFRNSPQLWTRETELEWGSE 

EDPNRIIERNISEVKHGEYVRVRGWASEPVDTGERVYFWLSDETGSTRVNLWGEE 

AERALDLDYGDGVIVEGWVSTRGDHPTINILRTQGRVEPAEVSIKPAIRKRVEELGK 

GDVAEVSGVIVAVYARRRYYEACPTCGRAMRKGECPEHGAVEPERRPVLNVWDD 

GTGTVRTVFFGEHAVEFAGYETTREYLEADESDIEKRLLGESVSWLRVRGEGWE 

DYDAVALRARILNEEDFKREIPILVRELKGEESEGEEAE 

<SEQ ID No.:1442;PRT;Methanopyrus kandleri> 

VKERKLSDLDLLPDETVKKLEEKGIVTVEDFIYADPKYLSEVTGMSERDVEDIQEELR 
NIDVEFETLEKLERKRRRITTGSSALDEILGGGVPCGELTEFAGPFGSGKSQIVFQLC 
VNVQLPEEEGGLESKAIFIDTEGTVSPGRIKGMAEALGLDPGEALRNVFVTQVRSVE 
EQMRAAEEAHKLCEREDIGLWIDSLTAHFRAEYSKLGDVSERQARLMKHVDQLRN 
LAMDHDVAWFTNQVHVDIEAATKGKGRRYEPVGGTIVAHQATHRIMLRRAKGEVR 
IARIIDSPYLPQREAAFRITEEGIRDVEFPER 

<SEQ ID No.:1443;PRT;Methanopyrus kandleri> 

MEFDWWGAGPAGSVAAWAAAEAGCDVLILERKAEIGVPKQCAEGISARALEEVGI 

RPDDGWIAAEIERGILSLPSGSKFEVEVEGYVLERRVFDKWLWRAVEAGAEVELLA 

HARRALLDEGRWGVEYEGEDGVHEVRARIVIAADGIESRIGRTAGLVPQLEPDHIC 

TCAQYEWGDRYDPKAFMIHFDPERIPGGYAWVFPKGENRANVGVGIRGSESSPG 

LALKTLDELVEGPLSELVAGTPVEVNVGGVPVCGPVERTYGDGILLVGDAARQVNP 

LTGGGLNTALICGRIAGEVAVEAIEEDDTSASFLKRYQDRWEEEFRDTFECAREVAE 

MLPELDLKEWEFLSSVENLEEMLRTSGILEDVWWG 

<SEQ ID No.:1444;PRT;Methanopyais kandleri> 

MPDVRRCDFCGRIIEPGTGKMFVKNDGTILWFCSSKCERNMLKLGRDPKKVRWTE 
KHREFMAEQRGEL 

<SEQ ID No.:1445;PRT;Methanopyrus kandleri> 

MVECDYDPTEDATPAEWEILGRTGMAGEVTQVKVRILEGPDKGRIITRNVKGPVRE 
GDILLLRETEREARPIE 

<SEQ ID No.:1446;PRT;Methanopyrus kandleri> 

LPEFKVWADPEKARSYQVEVKGEDAEKLIGKRIGDVIDGEIVGLPGYKLKITGGTDK 
DGFPMRPDIHGPVRVRLLLSGPPGFRPERKGERRRKTVRGNTISEDIVQVNTVIVEY 

GDKPVEELLGEGGEE 

<SEQ ID No.:1447;PRT;Methanopyrus kandleri> 

VDDERFQQAEMNIGMVGHVDHGKTTLTKALSGVWTDTHSEETRRGISIRLGYADTV 

LTRCPECDTYSVEEKCPECGAETEWLRRVSFVDSPGHETLMATMLSGAAIMDAAIL 

VIAANEPCPQPQTREHLMALEIIGTEDVIWQNKIDLVTPEEAREHYEQIVQFLEEETH 

LDPDKTPIIPVSAQHKANLDVLVEAMYEHFEPPEYDLDAPFRMYIARSFDVNKPGTR 

PSDLKGGVIGGAIVQGEVEIGDEIEIRPGIRVERYGRTEWEPVYTEWSLHANVTPVE 

RARPGGLVGIGTKLDPTMTKADRLSGQVAGEPDTLPPVRHELLLEVELLERWGTE 

EERKVEPIRTNEVLMLTVGTATTVG\A/TSARDDEIEIKLKQPVCAEEGDRVAISRRIQ 

RWRLIGHGVIKG 

<SEQ ID No.:1448;PRT;Methanopyrus kandleri> 



872 



10 
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PVITLRQRTHLVIERG 

ELEDDIRTDIAANRAWWEIVPDKLGGW 

<SEQ ID No/.1450;PRT;Methanopyms kandleri> DRVLYSPFHYPLD 
15 EEEHG 

<SEQ ID No/1451;PRT;Methanopyms kandleri> CREDDTGEPIGFWFVDEIL 

RPGLGKPEWWE 
<SEQ ID No,1452;PRT^^ 



20 



LSKLKACVRCGYLVEEDTEICP 
25 YALRVEE 

WKSRSWISGITPCCTAKR 
EE 

^l^S^P^R^VFMADHGNRYACORCGYTHFK^ 
40 PEPKKKK 

" ^^^^ 
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RLSEVLGALLVWLQNRGRVPEDEVYEFLFAQFGVPYDVTYVALKKLEERGEIEVKR 
GLWAKV 

.■taw 

RSADSQG 



<SEQ ID No.:1459;PRT;Methanopynjs kandleri> „_ RPpaFVRRFLYGN HPIPAVT 

30 DEKFGGLPEVPKTLTWPE 

RWY^O^IRKTEVLEEPNGLPPYEAVGDRATPELASY 



40 



<SEQ ID No.:1462;P^ 



45 DREGR 



50 



<SEQIDNo,^ 

VFLRAGAAGF^/GT^KKNGITENPVDVDRVRELVRFIRRSGVERWP 
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10 



15 



20 



25 



30 



35 



40 



45 



50 



<SEQ ID No/.1465;PR^Methanopyais ^eri> £ EWRRYD 

LRVFIGVTGASC^IYARRLI^ 

LVRYQPRGMNFR 




E^SKDVERLLREDMGAELSRDSKASVRRVLNR 

<SEQ ID No/.1468;PRT;MethaTOgJus J""^^ ulHYEro p H ra ARTLGKAHK 
LKAQVWALNEWSELRAR^^^ 

LPESWKKMLEKRKSNE 

<SEQ ID No.:1469;PR™^ 

pk[Sh^5edelgntrvinpgpggtvwel 



HTETARRLAEERRRRMVLI-lcvv ucr^.v, ..... ~ 

<SEQ ID No.:1471;PRT;Methanopyrus ^.^.r^y^crelgldeeKKLGELSD 
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<SEQ ID No/.1473;PRJM^ 

RIEDVTPIPHDGTRRPGGKRGRRV 

5 <SEQ ID No/.1474;PRT;Methanopyms LYTLVpTLR|E ^ IIYE NDTPI^ 
MSPLRVRLYDYRKADVERATRIECT^^ 
DEMl^HRLGLIPLRVDDIDQFEI^DLCD^ 

LLEENPEGSYIRIIE 

<SEQ ID No/1477;PRT^eth^ 
RRKEPKKFGGRGARARRQKSYR 

30 EESLPYTPPRLGMPR 



35 



40 



45 




50 <SEQ ID No.:1481 ;PRT;Methanopyrus kandleri> 
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REPVDTVFVRESKKPLEYRCRYCERTVREDQIRELIRPS 

5 <SEQ ID No ^SZPRTiMethanopyais kandleri> 

LSDPRFSYF^ 
VELTKGEIALEAIETVLDAVE 

PPDHE^DAMEVSIDDIVGEPWNRESGSGTRREVEKYLKSHGLGFEDFKIVEEVG 
10 STE^AVITCVSQG^ISIISERAAKRAESAGLIRIARLEDRPRRFFYALKSDKPLHASAT 

EAFWEFLLSEFRGKS 

<SEQ ID No.:1483;PRT;Methanopyrus kandleri> rnvnvi 
VRVLLLTGRLAADDVRKAAEDFEWAEVKVLPIDVAALM 
1 «5 LLPGWFRG^KLD^EALDADFRLSSREAR 
E^RELGR^RDVER^ 

riKelgaew^ 

D^NA?PDL^^ 

PVMDPPGGIVESIVRYRAVAEEFPEAPLFFGAGNVLELIDADSPGTSA^ 

20 e^si?f^ 

asgldaerfaskpqrdvrgdfviltdhdrgvlilehrcgddeplrlesddglelga 
^vslg^^duwa^lgyelaraeerlksygqyiqddgierydrllhdlkileevee 

R 

ggfyrevftqseeg^ 
Sa^kgdvp^^^ 

RRLLRCVGCG^KCAEACPEDAIHGGLEY^ 
30 PERLGELAGEGTTPDR 

<SEQ ID No.:1485;PRT;Methanopyrus kandleri> MWWDC , ri 
LAEEGSELKEVIIGAPAMADTDRADTYVNDVRDSSQFFGRDARLYFGLNVNRFAGL 

ACGMVFAGVLLVPLLLLAF 

35 

<SEQ ID No.:1486;PRT;Methanopyrus kandlen> 

VSVSPVRCEPWDVEEPVEAEVLVSSQRLSFLGGVDPKTGEW^ 
RVLVLPGGRGSTVGSWLMEMADRGTAPAGIWREAEPILWGCVLGDIPLFHRPE 

RDLVEELSTGDWKLLPGGKVEV 

40 

<SEQ ID No.:1487;PRT;Methanopyrus kandleri> /nAt>nol/CCAI .... DCCCD . r 
MVERSKEEALFIKALKEKFEEDPEEKHTKFYVYGGYRQSPRKEFAKGALREFEPAG 

ERDLIVPAE 

4*5 <SEQ ID No.:1488;PRT;Methanopyrus kandleri> „,r«-«j 

MEEPENLAWPSCEAGPCG 

LEERVERARDRY^ 

LMGNPN^ELLELLPKFEDVGIDVIADLVLTPGYNLRELPRTCEDLETMGARQVR^ 
PVGGTDL^RGFRFPTRRELEWMRETSRRLDCELNIEVIPSP^D^AL^ 
50 PEPDFEAVIWGELAAPIFEPAVRELENVELLWKNRVFGGVIGASSIXTAK 

R^PRTEFPVLILPDAMFSPDGRTLDGWSREELVGKLAALGYTNA/TCRKPEEVAKV 

LASPSPW 
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<SEQ ID No.:1489;PRT;MethanopynJS ^!^ TGEDDE|LGLYVS PDVD-TVLYTLAG 
LNLRLTVLSGGTGTPKLLR^RELE^ 
IVNDETWYGIKDDGFRGI^FLERLGV^ 
5 AVDEIRRRLGIIW^P^DD^ 

TDTLMRDEKDSVRLAREVLRIVEELVG 

10 <SEQ ID No.:1490;PRT;MethanWUSJ J" d '|" E > pl ^ K|EL p K p LELK MSVSEALKKR 
MSPRLWPAAVWVA^^^ 
RSIREYRDESITLREl^VLWAAQ^ 

15 PIGRR 

<SEQ ID No/.1491;PRT;Methanopyrus ^ nd J?f AEHQGVSGSERV LDVGTGCGIQGL 



20 



25 



30 



35 



RFEVEIVAEEPLFFEKIRVLALRPSR 




40 IEDSGLGPDSVAGERWRLL 

<SEQ,DN lSSSiS=S!= 



45 



50 



[p^P^VE™,^^^ 
TVTPEGCLSSTCITPWAQl^^^^ 




878 



5 



PCT7US03/06664 

WO 03/076575 



RFPDRMMPAYGPAVYLTDRGE 

10 <SEQ ID No/.1498;PRT;Methanopya4s ^f^^^op^^REVYEDGDLSDDAA 
VKWLKAGTGAVKEVD^ 

15 eE^eI^^ 

20 ^.w. • ■ 

QKSAQTTRGSVRPL 





30 LGVRIVMMPHLDAETVSRFLELVARVLGG 

<SEQ ID No.:1501;PRT;Methanopiros ^j!**^. LGD1GGEL GVSLQA1HNYVKELI 

IMj^S_KGLKALWITTPMLRRARDKAERRGAEYRIQYV 

<SEQ ID No.:1502;PRT;Met^ 

40 DEEYFGALT^FQHERAE^^ 

AELAKRIRGVRGVEQAKLTWSSEGE 



45 




MKVRVGTTNPVIWP^TE^i-lk . rr ^l* ^AWRDPKGRETVGTSPGFQLPPD 



SR 

50 <SEQ ID No.:1 504;PRT;Methanopyrus kandleri> 



879 



10 



15 



20 



25 



<SEQ ID No/.1505;PRT;I^ 

<SEQ ID No.:1506;PRT;Me*aropyRK ^.^"^-rleegeg ULKPPYRGRRRCAIH 
SVBWAGDLESEWVR^NW^^^ 

<SEQ ID No/1507;PRT;Methanopyrus ^" d '«|' ^soilm SVGPVEACASLGLK 
LVAIRGFCDG 

<?E?'P.!^SS^S G ^H , pts 




<SEQ ID No.:1511;PRT;Methanopyrus kandleri> 



880 



10 



15 



PCT/US03/06664 

WO 03/076575 
LWG 

' 

<SEQ ID No.:1516;PRT;Me*anopyais ^"^q^elvekrvrrgRVLDWWG 
ARQAVRWLVSRDVSRLNGAEVAS^VE^ 

30 IAVIFGLVAPGITYVAAGLLSP 

<SEQ ID No.:1517;PRT;Methanopj^ L k |5^ pDGLKR|ARE vADVLEARGCEVEL 

35 WMAEEAVEVLHNLGID^ 
LRR 

<SEQ ID No.:1518;PRTjMeth^ 
GWKRSRK 

<SEQ ID No.:1519;PRT;Methanop^ 
VARVLSEAIKRSGRTVG^ML^ 

<SEQ ID No.:1520;PRT;Methanopyrus kandleri> 



40 



45 



50 



881 



PCT/US03/06664 

WO 03/076575 

QPB/FVMENVP^^ 




,0 ^^Sssssesssss 

EDFLNYCLEHIDEFKKYGWSPA 
15 <SEQ ID No.:1522;PRT;Me*anop^s I ^"^^fsdpyfwsATFNTILCAVAAA 

20 ASVFCMVLSLTMVALVRSVTGGLRRAEG 
<SEQ ID No/.1523;PRT;Met^^ 

VKA 

ERALILPLRGFLNLFDEVERKF 

EDLCEACMTCELACPVDAIEIKT 
<SEQ ID No.:1526;PRT;Methanopyrus 

45 ^MKS 

PIEDMSEFMRSEYLSE 

<SEQ ID No.:1527;PRT;Methanopyrus kan^ 
VARKV«KDWCPFCGTL£DD^ 
50 IKENGEWKKIDYEDAAEETAKMLV 



40 



882 



PCT/US03/06664 

WO 03/076575 

EVAGVPTEQ.YEVADUK^ 

^ 

10 <SEQ ID No.:1529;PRT;M^ 

AGPFIRYPRIIAWl^SEPYREEWI^^^^^ 
KEERIVIDARDRLS 

<SEQ ID No/.1530;PRT;Methanop^s kandlen> kiyfgnsTVELGEYFDVEGDA 
R^ffircfl^lHEPKEGKPVKWVEGADESPGIGIL 

<SEQ ID No^lf^PR^eWanopsgJSl ^*^ WDQQQNKYVD SDVAARDGYY 



35 



40 sssssss^^ 

45 SSiS— S~~3RQ 



<SEQ ID No.:1533;PRT;l*thanopyrus ^tondlerl> ^ GSERVRVLVAT IAVLITAA 
VPRRCRPPSRRYGLNFYFL^P^I^S^GSERV^^ 



50 




WLLDQQLEDGGWSI 



rkreearegapwhtraavaallmalerrdllnlddsavdrik 



883 



PCT/US03/06664 

WO 03/076575 



RHR 

<SEQ ID No.:1534;PRT;Methanopyrus '^"^^qspee^vEERVKEDLGVDV 
IDALYKGERDLVEKLTDTW^ 

ILLTHLSPPWGYFKDLG^GELERELTRY^ 

LLKDWNM1FAERKEPPPENPKEWAMDH ^^^^ RLQSDR p D IFAWFKREL 
25 DVDEDVAVEQAAAI^SSRVAPVFAYYA^^ 

RECLRDILRWLKYPDLTSQLERWELKDR^ 

35 SRIVRRIEFLAGWGITVPSLRPYLNSWEVF^^ 

40 aI^llfuwr^gprpratvvvtpatvppvaa 

<SEQ ID No/.1535;PRT;,Me» a nopy™s ^ndten> DALEDFVRRAAEG sADP 
LEVHKFGGTSVASEEGLRTLEASMSGb^SAl^xn GRp6ERLRDLVLSLQ 

UVDAEWERLSYEEAMMAGASGAGV ,'HP^^^^^ AGVNLLA VFTTVSEP 



50 



<SEQ ID No.:1536;PRT;Methanopyrus kandleri> 



884 



PCT/US03/06664 

WO 03/076575 
EEALHKGLKVRAQTIP 



15 



20 



30 



<SEQ ID No/.1537;PRT;Methanopyms^ 

Srscfyrrwrdgsfewmdrvfnpdevyr 

<SEQ ID No.:1538;PRT;^thanopyrus^ 

EAVSGKERAERALE^LMEISDALREA^^^ 
YVSVKNLKTGVQEEVPLDQLERAAEV 

<SEQ ID No.:1539;PRT;Methanopyrus ^kemnpsreARSVSAGLLYSV 
VTSRDAKTYEEAVEIVL^ 

<SEQ ID No/.1540;PRT|Methaw 
40 LRDALGREVRSVRJSWMRCNMACNQ 
VRKVKITGGEPLLRRDLIEIIEN^ 
DTVDRKLYRKLTRSRFS^ 

45 TRDDTFEVHQGTSVMGRMRGDVSGR 

<SEQ ID No/.1541;PRT^ethanopyms ^ 

60 s& 



885 



PCT/US03/06664 

WO 03/076575 
ER 

<SEQ ID No.:1543;PRT;Methanopyrus kand'eri> VPPDAEV KEIRAYGYRRSV 

FVAARFVELINREWKVE 
<SEQ ID N0~1^;^ 

NRPGQEPWNAVLIKEEEEEG 
35 KSKoQ^ 

40 RAVKLDGGDACS I ESVRLEVPG EQH AQG 
WGEWKWWREVLGRETR 



10 



15 



20 



25 



30 



45 



50 



886 



10 



15 



PCT/US03/06664 

WO 03/076575 

RRKD^KIV^Al^RLXXXGVDI\/rrHKEVLK^FGVEA 

<SEQ ID No.:1550;PRT;Methanopyms kan(^i> , SEY DAVAFTS 

N^^RW^DKGRLIVDKVESKRKTLLMIAEKLKERRES 
<SEQ ID Noj1552;PRT-,Methanop^trandlen> 



25 



30 



35 



RKIPLVPIVPALPRGTNRGRDSDGQVEG 

<SEO ,0 N°-^*™~ 

SG 



<SEQ ID No.:1555;PRT;Methanopyrus kandleri> ■ «?n*5PIPENVAL 
LGWR 

YKGKVDPGDREAARRVLETCRRWGWDR 
50 <SEQ ID No.:1 557;PRT;Methanopyrus kandleri> 



887 



PCT/US03/06664 

WO 03/076575 
SRTLGPAIVSKEVWERES 

SELMAEIEDHFKTFKNFKKS 

<SEQ ID No.:1559;PRT;Methanopyr^ 

<SEQ ID No.:1560;PRT;l\te^ 
CLSTFGEPGLI^V^DF^ 
25 PTVIYLVSGGGGA 

GSVAG I NAAEYALKSR 
35 <SEQ ID No/.1562;PRT;Memanop^^ 

PEPLGKPPVGVILAMAEDFCDKLRRSE 
<SEQ ID No.:1563;PRTWet^ 

<SEQ ID No.:1564;PRT;Methanopyrus kandleri> 



888 



PCT/US03/06664 

WO 03/076575 

GRAVGRFGPVEVEVLPRASEG^^^ 
RRGEG 

15 <SEQ ID No/.1565;PRT;^ 
VU\LFPUVHPFmTSEDLR^ 

SH^R^i^WQAVFLRAEDAGRYEGDYGR 

<SEQlDNo/.1567;PRT;ltetl^ 
NTnA^RKGRLVRSASG^ 

30 ^^^^ 
WIPGHGIHLKR 

<SEQ ID No/.1568;PRT;M^hanopyrus k^|^ RRCGCRG|VLYVKGLT LDDIEVL 



20 



25 



35 



40 



<SEQ ID No/.1569;PRT;Methanopyrus ^^^GGDEFTASLVLSTFSITMTITSLAS 
AALQLGRSAVSKNNFWSNVGF VGY^S^ 

ELVTVEFVPM 



889 



PCT/US03/06664 

WO 03/076575 

<SEQ ID No/1571;PRT;M^haTOpyrus .^teri> CT SVW , SDDGDWT | 

<SEQ ID No.:1572;PRT;Methanopyrus kandleri> _ LFENLNAKVFWTLS PSGSL 
MNVSTTLIFTTISPGTS^ 

<SEQ ID No.:1573;PRT;Methanopyrus »"^!^ |VF| ™p DYIDFT Yl^VAAGLEAF 
RivYACHCTGLSESAYLAKWGGEPAYVPMRMRF 

<SEQ ID No/.1575;PRT;Methanopyrus ^J^"*fJ' WVLGNVDLVL NRVLRGSTVED 
ELWVP^ 

<SEQ ID No.:1576;PRT;^thano P y^ 



40 



TGTQAAGEVKKPEKTVFRGMLI 



FYYAYNRTVKKLGPEKARERLMTIPPE 
50 <SEQ ID N°.:1577;PRT^^ 



890 



WO 03/076575 PCT/US03/06664 
LSEHLPYEGHDPIEIAKRALEEDIPLSPRDRELLELLVECGSIRKAAKALGGLGKRDVI 
RRAVRKAFRLLKSRGALKGRR 

ARELLKKLGRLEEDEEFEYDPEDFEGPPPR 
HGA1EVEV 




) 



iiliSissslll 

RDEYENPKRRFTIVDLTG 

G MG IYNGDKEVI I DVNTI KLRQVRRL 



891 



PCT/US03/06664 

WO 03/076575 

5 EAALRLAEALEEAARLAVLRPHP 
10 QVKDEV 

AFPSP 



20 VEI 



SED^K^LQWTARLKR^ETKDPEHALRELEVAEKALEILKKL 



30 WR^StSI^ARSMAKRLERVWNRlHRVSSTPPTEGVVY 

REVERHLENVDLPEPGPDTPIVR1VRKGD 
WHASDSPESAEREIEIVFGKDLSTIDYERCDEEWLYES 



35 



40 



45 



50 



892 



10 



WO 03/076575 PCT/US03/06664 

lqlesiSh^v^krkgvlpedwkydpealhve 

<SEQ ID No.:1S94;PRT;MBtt«nopy™s ^andtert> y Q „ s ^ E |^ YeARY cAESL 
MKVLFATGNIG^H™ 

LERFAEWYKN NVAGR 
15 <SEQ ID Na:1WgPRTSJta^^ 

RILRRYRTPFWAANWDR^^ 
EIAEIKRKEDPFYGM 

<SEQ ID No/.1596;PRT i Methanopym^ 
LIAVLLVLI 



25 



35 <SEQ ID No/.1597;PRT;Met^^ 



LR 



40 <SEQ ID No/.1 598jPRT;r^ 

KpSTp E ™ 

KVEELRE 



AHTLGYSA\mVHNAGNERMYGSWE^ 

50 TSATPTDSISGNSVPRP 

<SEQ ID No.:1600;PRT;Methanopyrus kandleri> 



893 



10 



WO 03/076575 PCT/US03/06664 
LVGRYTRKLEDAEL^ 

15 ERKASETEETEESE 

AIRSHLVRKLAEALA 
VLWPRRRRRRW 

ERVAREIRETVRRNSKKLKSAKW 
WLREYVSAGST 



45 



894 



WO 03/076575 PCT/US03/06664 
<SEQ ID No. : 1607^,Methanopy™s ^| ri> ^vHevvpAGTTQESSTLSHA 

■Htasaaan 

ELKKLGLLPEGG 
MRLKERQREEGTE 

RFCTEGlSpALADlVLASILKVSKEVQRGVIGDG 
HR 



^,!^gS 

TEETFGVRMRTASIDIDEEECRFVMERLE 




SeEG^lI^W^^^^^ 
GGEES 



895 



PCT/US03/06664 

WO 03/076575 

<SEQ ID No.:1614;PRT;Methanopyrus > kandleri> ipeeioELNRVEETLKGVKELE 
A^QQKLQELAQELQEKQRKAQELAQQLeGAQRIAQQSGGG 

EEIREIDPSKVEDPILRRLLGVEE 

WERGIKKPPSKIRVRAVKYADGTVEVRLAE 
KRK 

EK^E^GRXA^^EGRSLVDSTAHEIAKEKGYTDKFTSPI 
RRRRH MEGVKDRD AG 

LLDTLMGLAWAC 



10 



15 



20 



25 



30 



40 



45 



896 



PCT7US03/06664 

WO 03/076575 
5 KAADRAIELAERYLGEKTR 

<seq id No-^PRT;^ 

• HRHHH 



20 



YEE 

EDPSGASGCRRAGREMER 

^S^NUPDWSGSVDLGWLFDRSSGEQTPTLFVYD 

-■■urn 



30 



35 



897 



10 



WO 03/076575 PCT/US03/06664 
ALEEFDVKLVDAGVLGSPGIEEFRGERFSGYKKVRRYWPFRHDTAGFFVAKMKGK 
G 

CREAVITNLEGLLEGRGTIVR 
GQGHVMLSITKKPDATEKGASTEKTTAPRKVSSWI 

RD 

35 <SEQ ID No.:1636;PRT;Methanopyms ^qs^gpyvvarwrR 

Sy[rKirgksldekhevpdvglefqrvvklqrg 



20 



25 



40 



45 



<SEQ ID No/.ieSS^RT^emanop^s tendte^ 



50 




D S™§d?gE^ 



898 



WO 03/076575 PCT/US03/06664 
PAADRRGTLLADVDAPEGARRFLRDLDLLPLRWEDPALPTLTRVLGYA1GDGHLEP 
DVWLRGAGGTAVARGRSARARPLAGAVRVRG 

<SEQ ID No/.1639;PRT;Methanopyrus .^d' 6 ^ 
FTDSLKAAHYLASRVEVNVGPL 

<SEQ ID No/1640;PRT;Methanopyrus kandleri> pnFPPEEWLEKA p DEE , LE vA 



10 



20 SBSJKS!^ 

KSLPGRRRIELADEVKG\A/TG^ 



25 



30 



NETFVYFRE 

<SEQ ID No~1642;PR7;M^^^ 
S°R^V« 



35 



40 



45 



TTVTLGSKRTSRSSSPTRD 
<SEQ ID No.:1643;PRT;Met^ 

HHtmSS 

PTFATNFTGSTGS 



50 



LEERDEGDYWVKCRECGHV1X 



899 



10 



15 



20 



PCTAJS03/06664 

WO 03/076575 

EWKVAKKVISRKPSLLKYAKHLMK 

<SEQ ID No.:1646;PRT;Methanopyrus kandleri> GRA|KLY LGMRAHLEGEEETL 
<SEQ ID No/.1647;PRT;Mettenopgus .^"^qr^psgASTGTYEALELRDGD 

ctJ^rurieedlagaaefgprndfflp 

<SEQ ID No.:1848;PRT;Methanopynis tendteri> ikVIVEKHYPMWGAIAI 

rXltrsghvelpfhskrlm^ 

AUGVFLFTMPWIIATSVLS^^^^ 

SKVWIPESES 
35 <SEQ ID No •1649;PRT;Methanopyms ka^ 

<SEQ ID No.:1650;PRT;Methanopyrus ^ 



25 



45 



50 



900 



PCTAJS03/06664 




<SEQ ID No.:1655;PRT;Methanopyrus kandleri> 



901 



PCT/US03/06664 



10 



15 



20 




<seq id NwiesrjPwrojgg^^ 

DLSRD^/RALKDPETVLMVEMRVLDVR 



25 



30 



35 




AILEVSERIAEEE 



<SEQ ID No.:1660;PRT,Me^ 

<SEQ ID No/.1661;PRT;MethanopvTUS kanf^ PK SRAALDGITQVLEHPEER6RV 
GVSAPVGELAALAWLYELGGA 




<SEQ ID No.:1663;PRT;Methanopyrus kandleri> 



902 



PCT/US03/06664 

WO 03/076575 
WERHAKIQ 



10 



15 



20 



25 



30 



<SEQ ID No.:1664;PRT;M^hanoPy us ^ 

MLRVPPVIVNFKAYSEAVGENALRI^RM 

GDEVWLAQAVDAAEPGGRTGHVTPEMWEA 

OSeK 

<SEQ ID No.:1665;PRT;Methanopyrus ; ka "^> LEELVKREAD VLVFTTIPGTIDA 




AREVAwiw » *— • 

35 RALRDQGAGTLYAA 
AVENLSG 



40 KEI 



45 



50 



Ske^d^eriRELkeafehvdervcegqg 

PWSSVLAVGKYVLVDESKIRPRR 

<SEQ ID No.:1670;PRT;Methanopyrus kandleri> VDR)TVAV SRDAGVTRS 
VMAGG^KRMGGVEKPAVEV^ 

<SEQ ID No.:1671;PRT;Methanopyrus kandleri> 



903 



PCTYUS03/06664 

WO 03/076575 

5 SRVLSAVCLSSLPW 

<SEQ ID No.:1672;PRT;M^ 

MLDDVLAGLVAGAMTAAFRRG 
15 <SEQ ID No/.1673;PRT;Methanopyrus w CTpTG ^ RRGQV LEAR 

TPRIALWAEYLAFENDMHVLmTDMTN^ 
SDELIEKYHPKYRQKKEEQEE 

35 

<SEQ ID No/.1675;PRT;Methanow^ 

LGVLILIELKGEE 
<SEQ ID No/.1676;PRT;Met^ 

50 ^rk[rre?pW^ 




45 



904 



PCTYUS03/06664 

WO 03/076575 

<SEQ ID No/.1677;PR^Me^ 

5 <SEQ ID No/.1678;PRT;M^ 

VIRNDHEGRIDPDWSWIFD^^VGGW^SKE^ FD NARRELQRAFERR 

20 RFLWS 

<SEQ ID No.:1679;PRT;Methanopyrus |i a "^ AHVEADALRGFL wDEFDPKLEQVA 
^S^PEKAVREFRRRAEEVIRECLHGDG 

<SEQ ID No.:1680;PRT;Me*anopyrus ^<J^ TAVWLSEE EGK EVLWSTDPAHS 

<SEQ ID No.:1681;PRT;Methanopyms kandleri> KHEALV FTEHVDPSNLEDA 

LVRKPKKFPKRRYEU-^H^ 
VSRI^EACDALRGYYRTEPVPGAELTHVPPDL^ 

R 

<SEQ ID No/.1682;PRT;M^ 



25 



45 



50 



905 



PCT/US03/06664 

WO 03/076575 

DVIRALKEVDRVA^ 



15 



20 AVCDRWGVDINRI 

DVIRALKEVDRVA/ 5 ^ncrnrr 

MRDMDWKLVRFQSAGKRVLITMEKRGAGDAGRSGPGG 



25 



30 



35 



40 



45 



50 



Sdl^r^^Igw^Wvgaatggmwlvkqrrsttoewe 
kkvaavihttc 

EKLFTDPQDERTKEYIEVEFGPS 



906 



PCT/US03/06664 

WO 03/076575 

MIGUSTNPFVHVLQPTDALAFRIYUAKEYLMEPGARATAFAAATVLVAVTLGLNULAI 
YMRDKFERKIGRRG 

<SEQ ID No.:1689;PRT;Methanopyrus kandleri> 
5 N/A 

<SEQ ID No/.1690;PRT;M^^^^^^ 

^dSaIiS^pvpedaplfskkpyieikplvk 

16 <SEQ ID No.:1691;PFWe^nop^stendlert> REKVRK ALENSEKVLVA 
LRQCRICGIPETVDGVELDE^ 

GRENGD 

<SEQ ID No.:1692;PRT;Methanopyrus kf n df n> GLH|THRWMWFTP EIEIKRIS 

30 



907 



WO 03/076575 



PCTAJS03/06664 



10 



15 



20 



ATTACHMENT C 

Functional Classes 

INFORMATION STORAGE AND PROCESSING 
pSS ribosomai structure and biogenesis 

[A] RNA processing and modification 
[K] Transcription 

0.1 Replication, recombination and repair 

[B] Chromatin structure and dynamics 

ri=i 1 1 IL AR PROCESSES AND SIGNALING 
CTcS^E Control, cell division, chromosome partrtionmg 
[Y] Nuclear structure 
rvi Defense mechanisms 
m Sianal transduction mechanisms 
S3, cKall/membrane/envelope biogenesis 

[N] Cell motility 
[Z] Cytoskeleton 

METABOLISM 

E Amino acid transport and metabo sm 
F] Nucleotide transport and metabolism 
HI Coenzyme transport and metabolism 
[I] Lipid transport and metabolism 

POORLY CHARACTERIZED 
[R] General function prediction only 
35 [S] Function unknown 



25 



30 



TABLE 1 



seqI 

D ' 
NO. 


Start 


Stop 


St 
ra 
n 
d 


No. 
of 

Amin 

0 

Acids 


000 
1 


748 


180 

16 




352 


000 
2 


188~ 
8 


240 
3 




rrT 


000 
3 


235 
7 


341 
5 




352 



Gen 



Function 



RCL|RNA 3'-terminal pnospnale ^clase 
1 

IbpA 



Molecular chaperone (small heat 
shock protein) 
Predicted GTPase 



Horn 


Func 


ology 


iona 


Grou 




p 


Clas 




s 


COG 


[Al 


0430 




COG 


[Of 


0071 




COG 


[Rf 


1084 





908 



WO 03/076575 



PCT/US03/06664 



K3EQ|Start 
ID 
NO. 



Stop 



St 
ra 
n 



o. 



Amin 



Acids 



Gen 
e 



unction 



om 
ogy 
Grou 



Func 
iona I 

Clas 
s 



toOO 349 



380 



05 |RPP 
1A 



Ribosomal protein 
1 9F/I 44/L45/RPP1/RPP2 



COG 
2058 



J] 



toOO 381 



534 



510 



Replication factor C (ATPase 
nvolved in DNA replication) 



COG 
0470 



L] 



toOO 534 
6 19 



725 



635 



Replication factor C (ATPase 
nvolved in DNA replication) intein 
containing 



COG 
0470 
& 

COG 
372 



L][L] 



I000 731 
7 15 



868 



455 



TIP4 
9 



DNA helicase TIP49, TBP-interacting 
protein 



COG 
224 



P00 879 
8 6 



916 
1 



121 



psr 
E 



Uncharacterized conserved protein 
nvolved in intracellular sulfur 
reduction 



COG 
1553 



[P] 



toOO 929 
9 9 



104 
50 



to01 104 

0 loo 



10 
74 



to01 111 
1 I67 



120 
18 



383 



Uncharacterized protein specific for 
M kandleri. MK-36 family 



224 



Predicted dinucleotide-utilizing 
enzvme of the ThiF/HesA family 



COG 
4015 



[R] 



283 |Mtd 



K)01 119 
99 



125 
47 



to01 126 
3 |72 



137 
48 



[001 137 
91 



toOl 145 
5 18 



001 152 
16 136 



F420 dependent N5.N10- 
methylenetetrahydromethanopterin 

dehydrogenase 



COG 
1927 



182 



Uncharacterized protein conserved 
in archaea 



COG [S] 
4016 



[C] 



358 iHmd 



145 
49 



152 
79 



163 
06 



252 



253 



356 



H2-forming N5.N10- 
methylenetetrahydromethanopterin 

dehydrogenase 



COG 
4074 



Uncharacterized protein conserved 
in archaea 



COG 
4017 



Uncharacterized conserved protein 



COG 
0327 



Biotin synthase and related enzymes 



COG 
0502 



C] 



S] 



H] 



tool 

7 

woT 



1162 
52 
T177 



177 
87 



511 



Uncharacterized protein conserved 
in archaea, FLPA ortholog 



COG 
4018 



S] 



8 |81 



182 
63 



160 



tool 

9 



1183 
47 



193 
69 



340 



|002 1193 
0 26 
|002 201 
08 



196 
85 



119 



Uncharacterized protein conserved 
in archaea 



Collagenase and related proteases 



COG 
4019 



S] 



COG 
0826 
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604 
733 



fo64 
7 



605 
491 



o 



UD65 
1 



to65 
2 



k)65 
3 



R)65 
4 



StopjSt 
ra 
n 
Id 



606 
223 
608 
508 



609 
636 



No. 
of 
Amin 
o 

Acids] 
73 

232 



608 I- 
511 
609 
632 



1610 I- 
853 



[611 
026 



[612 
360 



(Gen 
e 



: unction 



762 
374" 



[Hyp 
F 



405 



612 
470 



^12 
991 



613 
000 



613 
608 



613 
750 



VQ65 
5 



614 
620 



i065 
6 



065 



065 
8 



616 
411 



065 
9 



K314 
523 



fel7 
423 



618 
120 



AAA 

III I 



IMcr 
B 



Horn 

ology 

Grou 



Uncharacterized protein 

Uncharacterized protein specific for 
iM.kandleri, MK-1 family 



Hydrogenase maturation factor 
Uncharacterized protein 



Fe-S oxidoreductase, related to 
NifB/MoaA family 



Methyl coenzyme M reductase, beta 
subunit 



1+1173 



|Mcr 
D 



y/Iethyl coenzyme M reductase, 
subunit D 



1+1202 



IMcr 
C 



\/lethyl coenzyme M reductase, 
subunit C 



1257 



iMcr 
G 



616 
281 



1+1553 



[Mcr 
A 



Methyl coenzyme M reductase, 
gamma subunit 



W»» III! »■«»» 

Methyl coenzyme M reductase, 
alpha subunit 



617 
307 



|298 IMtrE 



618 
100 



|225 IMtrD 



618 
932 



+ 270 MtrC 



618 
946 



066 
0 



066 
1 



619 
284 



619 
299 



620 
057 



620 
071 



066 
2 

066 
3 



066 
4 



620 
318 

621 
086 



622 
607 



+ 112 MtrB 



1+1252 



MtrA 



620 |+ |74 
295 



Mtr 
G 



621 |+ |322 
286 



622 
561 



1491 



624 |+ |573 
328 



Funcl 
tiona I 
I 

Clas 

is 



COG 
0068 



no] 



COG 
1625 



[C] 



COG 
4054 



[HI 



COG 
4055 



COG 
4056 



COG 
4057 



COG 
4058 



N5-methyl- 
tetrahydromethanopterin:coenzyme 

\H methvltrap sferase. subunit E 



COG 
4059 



N5-methyl 
tetrahydromethanopterinxoenzyme 

M methyltransferase. subunit P 



N5-methyl- 
tetrahydromethanopterinxoenzyme 

M methyltransferase. subunit C 



N5-methyl 
tetrahydromethanopterinxoenzyme 

M methyltransferase. subunit B 



N5-methyl- 
tetrahydromethanopterin:coenzyme 

M methyltransferase. subunit A 



MtrH 



COG 
4060 



COG 
4061 



COG 
4062 



COG 
4063 



N5-methyl- 
tetrahydromethanopterin:coenzyme 

M methvltransferase T subunit G 



COG |[H] 
4064 



N5-methyl- 
tetrahydromethanopterinxoenzyme 

M methyltransferase. subunit H 

Predicted protein of the CobN/Mg- 

chelatase family, a fragment 



Predicted protein of the CobN/Mg- 
nhelatase family, a fragm ent 



COG 
1962 

COG 
1429 



COG 
1429 



W 



940 



WO 03/076575 



PCTAJS03/06664 



066 



|624 
364 

1625 
919 



|625 
800 



1626 
347 



066 



066 



Gen 



+ 1142 



Function 



iHom 

plogy 

Grou 

P 



unc 
tiona 

Clas 



M79 



067 



1628 
363 



Methionine synthase II (cobalamin- 

inde pendent) _ — 

Uncharacterized protein conserved 

lin archaea 



|COG 
0620 



|COG 
0671 



067 



067 



1629 
019 



|630 
314 



l- 1431 



1630 
694 



1+1307 



067 



1631 
691 

~632~ 
724 



1+1368 



067 



633 
524 



067 



634 1- 
887 



067 



067 



636 
060 



068 



639 
848 



068 

1 

068 



640 
545 



1+ 1235 



1+ 1400 



154 



Uncharacterized protein 



Pyridoxal-phosphate-dependent 
enzyme related to glutamate 

decarboxylase 

tRNA/rRNA cytosine-C5-metnyiase 



ICOG 
0076 



ICOG 
0144 



RIOI-like serine/threonine protein 
kinase fused to an N-terminal DNA- 
bindinq HTH domain . 



NCAIR mutase 
Uncharacterized conserved proxein 
Zn-ribbon-containing proxem 



ICOG 
0585 



1339 



639 
833 



640 |- 
441 



640 
988 



068 



068 



642 
269 



643 |- 
558 



197 



147 



142 



109 



429 



rp Anthranilate 

ph^phnrihosvltransferase 



I U1 »V iwrw w^ — 

Translation elongation and release 
factor (GTPase), contains an intern 



ICOG 
0480 
& 

COG 
1372 



Rps Ribosomal protein s/ 

Q 1 

^ps Ribosomal protein S12 



COG 
0048 



RPL Ribosomal protein lcjuL 
30 



[J] 



COG 
0195 



[K] 



COG 
0086 



[K] 



941 



WO 03/076575 



SEQlStart 
ID 



PCTAJS03/06664 



Stop |St|No. 
ra of 



NO. 



]643 
555 

1646 
413 



646 
416 
648 
335 



m68 

7 



648 
385 



068 
8 



649 
995 



K)68 
9 



1650 
240 



069 
0 



1650 
789 



K)69 
1 



|653 
427 



Y069 654 

2 785 
069 656 

3 I349 



Gen 



n 
d 



Amin 
o 

Acid s 
953 

640" 



649 
962 



525 



650 |- 
273 



650 
781 



653 
419 



654 I- 
782 



656 |- 
|368 
[657 
1518 



Rpo 
C_2 
Rpo 
B 1 



Function 



DNA-directed RNA polymerase 
argest subuP 't the C-terminal part 
DNA-directed RNA polymerase 
second-largest subunit, the N- 
terminal part 



Rpo 
B 2 



92 



180 



RPB 

5 



876 



Sbc 



451 



Sbc 



527 
389" 



to69 
4 



]657 
749 



1658 |- 
219 



\069 
5 



658 
I227 
I069 658 
6 I768 



1658 |- 
802 

1659 |- 
217 



069 
7 



069 
8 



069 



659 
236 



1661 
821 



861 



T661 
961 



1663 
658 



663 
655 



1664 
569 



070 
0 



[664 
566 



664 
736 



070 
1 



664 
747 



070 
2 



664 
932 



^70 
3 



070 
4 



070 
5 



1664 
935 



1665 
126 



[665 
111 



1666 
085 



666 
091 



T667 
089 



668 
048 



1669 
025 



56 



91 



49 



565 



iHom 

ology 

Grou 

P 

|COG 
0086 

|COG 
0085 



DNA-directed RNA polymerase 
second-largest subunit, the N- 
erminal part 



1COG 
0085 



Func 
tiona | 

Clas 
s 

[K] 

W 



DNA-directed RNA polymerase 
subunit H 



Ferredoxin 



ICOG 
2012 
ICOG 



[C] 



1145 



SMC1 -family ATPase invoivea in 
DNA repair 



ICOG 
0419 



DNA repair exonuclease of the 
RhrD/Mre11 -family 



iCOG 
0420 



Predicted P-loop ATPase 

Uncharacterized protein conserved 
in archaea 



ICOG 
0433 



|[RT 



Uncharacterized protein 



Uncharacterized protein 
Uncharacterized conserved protein 



Uncharacterized protein 



304 



56 



62 



64 



324 



332 



325 



Uncharacterized secreted protein 



PPP 
A 



ICOG 
1991 



Pi 



Uncharacterized secreted protein 



Uncharacterized secreted protein 



Predicted secreted protein specific 
for Mkanrileri.MK-1 8 family 



Predicted secreted protein specific 
for M.kandleri, MK-1 9 family 



Type II secretory pathway, prepilin 
signal peptidase PulO and related 
peptidases 



TCOG 
1989 



[NO 
U] 



Uncharacterized protein 



Flp pilus assembly protein TadC 



ICOG 
2064 



[NU] 



942 



WO 03/076575 



SEQ|Start 
D 

NO. 



PCTAJS03/06664 



070 669 
056 
0701670 
334 



070 1672 
8 151 



070 I673 
914 



071 I675 
0 1105 



513 



071 I676 
444 



071 I677 
2 717 



071 1678 
3 |478 



071 
4 



679 
601 



071 



071 
6 



071 682 68b 
947J229 



680 
294 



[st 


slo. |G 


ra < 


e 


In i 


Amin I 


d • 


0 




Acids 




362 




602 




585 



676 |- 
400 
6771- 
739 



678 
481 



: unction 



Rsm 
C 



431 



lAsn 
S 



iHorn 
plogy 
Grou 

P 



Flp pilus assembly protein TadC 

Flp pilus assembly protein, ATPase cow 
CpaF 



Predicted AAA+ class ATPase witn 

rha perone activity — . "° 

16S RNA G1207 methylase RsmC COG 



431 iHisD 



Aspartyl/asparaginyl-tRNA 
synthetases 



Histidinol dehydrogenase 



254 



679 
608 



376 IDfp 



680 |- 
143 



180 



680 
575 



93 



680 682 
541 I988 



071 685 685 
8 I2 35 1714 



TNus 
A 2 



Uncharacterized protein conserved" 

in archaea r 

Phosphopantothenoylcysteine 

s ynthetase/decarboxylase 

-r M «enrintir»n eslonaation fa 



ISsh 
|l0b 
1 



760 



TCdh 
A 1 



TCOG 
0017 



: unc 
iona ( 

Clas 

5 

;NU] 

W 



[J] 



]COG 
0141 



ICOG 
1701 
1COG 
0452 



[S] 



s ynthetase/c RcaiuuAvc^ — _ — - 
TfenTcription elongation factor NusA COG 



Archaea-specific DNA-binamg 
protein 

Uncharacterized protein specmc lu. 
Mkandleri, MK-40 family 



TCOG 
1581 



CO dehydrogenase/acetyl-CoA 
s ynthase alpha subunit 



jCOG 
1152 



071 685 687 
g 1 725 I623 



072 687 689 
1632 I035 



159 TCdh CO dehydrogenase/acetyl-CoA 

B syntha se epsilon subunit 

T1632 IcdTTcOdehydrogenase/acetyl-CoA 

A 1 s ynthase alpha subunit __ 

[467 ICdh CO dehydrogenase/acetyl-CoA 
C synth ase beta subunit 

J - — : — 7 i moti i rati 



072 689 689 
1 l0 32 I805 



072 |689 691 
798 000 



072 691 692 
014 402 

072 692 693 
457I386 



072 693 693 
I426 |929 



072 693 694 
6 I9 07 |650 



257 



400 



|Coo 
C_1 
ICdh 
D 



jCOG 
1880 

ICOG 
1152 



H] 



K] 



n 



[C] 



pi 
[Cl 



^OG 
1614 



CO dehydrogenase maturation Taciui 



462 



309 



|Cdh 
E 



167 IHyc 
B 

+ I247 Coo 
C 2 



[Cl 



COG 
3640 



^Odehydrogenase/acetyi-^QM |WJU 
synthase delta subunit (corrinoid Fe- [2069 

S protein) [rnH 

CO dehydrogenase/acetyl-CoA cog 
synthase gamma subunit (cornnoid 1456 

Fe-S protein) . 

Nucleoside-diphosphate-sugar 

epimerase 



[D] 

EOT 



epimgi caoo , ■ — 

Fe-S-cluster-contaming hydrogenase 

component . _ — - — -— 

CO dehydrogenase maturation factor 



COG 
0451 
COG 
1142 
COG 
3640 



O] 



[C] 



943 



WO 03/076575 

|SEQ|Start 
ID 
NO. 



072 694 
7 1590 



PCT/US03/06664 



Stop 



694 
850 



1072 1694 

8 843 

072 695 

9 958 

073 696 
0 1757 



695 
961 
696 
773 
697 
287 



698 



|073 I697 

1 284 |363 
073 698 699 

2 I367 |230 



073 699 700 
3 12 31 |091 



073 700 700 

4 084 260 
073 700 701 

5 349J005 



073 700 701 

6 981 478 
073 701 702 

7 147 9 1372 



No. 
Of 

Arrtin 
o 

Acids 
86 



372 

27T 

176" 



359 



287 



Sue Succinyl-CoA synthetase beta 

C subunit — — 

Sue Succinyl-CoA synthetase alpha 

D subunit 



286 



58 
218" 



165 



073 702 703 
8 3691142 



073 703 703 
9 117 527 

074 703 704 
0 I599 |051 



074 704 705 
1 058 071 



I074 
2 



^74 
3 



705 I705 
044 1 874 



7051706 
968 1243 



KD74 
4 



706 1706 
262 693 



297 



257 



' pyruvate:ferredoxin oxidoreductase, 

alpha subunit — . 

Pyruvate.ferredoxin oxidoreductase, 

beta subunit 

Pyruvate:ferredoxin oxidoreductase, 

gamma subunit 



Horn 


Func 


ology 


tiona 


Grou 


I 


P 


Clas 




s 


COG 


[C] 


1146 




COG 


[C] 



|[C] 



0674 

fcocf 

1013 
COG |[C] 
1014 
COG |[C] 
0045 



Predicted archaea-specific kinase of 
the sugar kinase superfamily 



ICOG l[C] 
0074 



ICOG |[R] 
1829 



Predicted RNA-Dinding protein 



PyrF 



[Orotidine-5'-phosphate 

decarboxylase 

Uncharacterized protein 



ICOG |[R] 
1532 
COG |[F] 
0284 



DYSpeoxyhypusine synthase 



ICOG 
1899 



P 



Spe 
B 



136 



Efp 



150 



Agmatinase 

Translation initiation factor elF-5A 



ICOG 
0010 
COG 
0231 



pi 

P 



Spe 
A 



337 



Suh 
B 



276 



91 



143 



rtyruvoyl-dependent arginine 
decarboxylase (PvlArgDC) 
[Contains: Pyruvoyl-dependent 
arginine decarboxylase beta subunit; 
3 yruvoyl-dependent arginine 
^arhnvyiase al pha subunit] 

■ — _ r x^^^ A d 



HHT 

1 2 



\COG 
1945 



IS] 



Archaea-specific fructose-1 ,6- 
bisphosphatase fused to predicted 
pyrophosphatase of the PRA-PH 
family 



Predicted sugar kinase 



^COG 
0483 
& 

COG 
1694 
COG 
0061 



Histones H3/H4 



Predicted nuclei-acid-binding protein, 
consists of a PIN domain and a Zn- 
ribbon 



R] 



COG 
2036 
COG 
1439 



944 



PCT/US03/06664 



WO 03/076575 



SEQ 
D 

NO. 



074 



StartlStoplstlNo. 
ra of 



706 
675 



074 
6 



074 
7 
074 
8 



1707 
529 



Amin 
o 

Acids 1 
284 



jHom 

plogy 

Grou 

P 



Func 
tiona 

Clas 



Predicted metalloprotease fused to 
laspartyl protease 



ICOG 
4067 
& 

COG 
4740 



[0][ 
R] 



707 
526 



|708 
443 



708 
436 
709 
231 



|+ I305 
+ 263 



074 

i9 



K)75 
0 



Hem Porphobilinogen deaminase 

Q . 

iDPHIMethyltransterase involved in 

|5 rii phthamide biosynthesis 

Uncharacterized protein conserved 
lin archaea_ 



[H] 



[Sf 



709 
592 



Trio 

701 



|369 



ti n arenas — 

Uncharacterized protein conserved 
in archaea, possible membrane 
metallohydrolase 



710 
703 



1711 
950 



K)75 
1 



\V75 

2 
K)75 

3 



711 
973 



1712 
422 



| 415 I lUncharacterized protein conserved 
in archaea, Zn-ribbon domain 

Icontaining — 

Pl49 1 |uncharacterized protein conserved 



s in archaea . . — — 

Mur UDP-N-acetylmuramyi tnpeptide 

IE 1 jsvnthase 



712 
425 



^13T 
867 



1480 



T713 
877 



714 
947 



R)75 
4 



1714 
964 



716 
103 



Rj75 
5 



1716 
100 



1717 
691 



UD75 
7 



1718 
688 



)075 
8 



1720 
849 



ICOG 
0769 



1379 



[Mra UDP-N-acetylmuramylpentapeptiae 

Y phos photransferase ^±iA 

kfT gi^BSfn^hosphate synthase large COG 

B 1 subunit ,u — 



717 
638 



1512 



iMur 
C 



[Ml 



[EF1 



718 
695 



I- I334 



UDP-N-acetylmuramate-alanine 

ligase _— 

Predicted ATPase of the HP-loop 
superfamily implicated in cell cycle 
control 



720 |- 
403 



1571 



722 
627 



1722 
643 



592 



723 
872 



K)76 
0 



1723 
901 



[076^1724 

1 579 
076 724 

2 |738 



724 
572 



iGIn 
S 



ICOG 
0773 



M] 



ICOG 
0037 



D] 



Glutamyl-tRNA synthetase 



lArg 
S 



Arginyl-tRNA synthetase 



409 



724 
770 
725 
484 



K)76 
3 



|725 
481 



^76 
4 



TeRF 
1 



223 



IPyr 
H 



Uridylate kinase 



726 
020 



726 
800 



63 
248" 



179 



252 



ICOG 
0008 



ICOG 
0018 



•eptide chain release factor eRF1 



lr30G 
1503 



ICOG 
0528 



Zn-ribbon containing protein 
Predicted RNA methylase 



ICOG 
4068 

4076 



Uncharacterized conserved protein 



ICOG 
1432 



[J] 



[S] 

irT 



[S] 



Uncharacterized protein 



945 



WO 03/076575 

|SEQlStart|stop 
ID 
NO 



PCTAJS03/06664 



St 

ra 
n 



076 


726 p 


'27 - 




742 ( 


)86 


076 


I727 ' 


728 - 1 


JO 


|083 I 


198 


Uf D 


1728 729 - 


h 


211 


026 




t729| 


729 + 


8 


066 


563 


076 


729 


7301+ 


9 


717 


i787 I 


077 


730 


731 "1+ 


10 


816 


811 I 


p77 


1732~ 


734 + 


1 


207 


036 


077 


734 


734 - 


2 


033 


974 



No. 
of 
Amin 
o 

Acids] 
114 

37? 

271 

165 

356 

33T 



iGen 
e 



Function 



313 



077 735 735 

3 042 533 
077 735 736 

4 1536 1510 



077 736 737 
5 I 523 1884 



l077 737 I738 
872 |996 



077 738 739 

7 974 693 
077 739 740 

8 181 6 I862 



Uncharacterized protein 

Tpho" [Phosphate starvation-inducibie" 
U prnJnPhoHTpredic ted_ATPgg^- 
Upp Undecaprenyl pyrophosphate 

|s s ynthase 

Predicted pnospnoesterase 

ItRNA/rRNA cytosine-C5-metnyiase 
(Predicted integral membrane protein 
Predicted acyltransTerase 



Horn iFuncl 


ology tiona 


Grou I 




p Clas 


j 


s 


"COG| 


m 


1702 





0020 

ICOG |[R] 
1 0622 
,COG |[J] 

0144 

COG |[S] 

0392 



63 



324 



453 



ICarbonic 

anhydrases/acetyltransferase 
homolog, isoleucine patch 
jsuperfamily 



ICOG 
4801 
COG \[R] 
0663 



[Uncharacterized protein conserved 
lin archaea 



ICOG |IS] 
4072 



TspA jGeranylgeranyl pyrophosphate 

. synthase 



ICOG |[H] 
0142 



predicted hydrolase of the metallo- 
nrtfV | Q <~+ a mase superfamily 



077 |740 1741 
929 |837 



078 



078 



741 I743 
887 083 
743 743 
138 650 



078 
2 

078 



743 744 
656 |663 



,744 I745 
973 I683 



078 
4 



745 I746 
708 |904 



078 
5_ 
078 
6 



746 I747 
905 300 
'747 747 
3161681 



374 
239~ 



|GdD L-lactate dehydrogenase (FMN 

'de pendent) . 

Predicted archaeai Kinase 



ICOG |[R] 
0595 
COG \[C\ 
1304 
COG [[R] 
1608 



348 



302 



[398 
170~ 



"IfhiTlThiamine biosyntnesis A I P 
1 



1 pyrophosphatase. 



ICOG ([HI 
0301 



|FOG: CBS domain 
Uncharacterized conserved proiem 



ICOG |[R] 
0517 
COG |[S] 
3287 



335 



k^^iHpTo^ylmiiate dehydratase small iCOG JIE] 

D 1 subunit 

"teu Isocitrate/isopropylmalate 
|b_1 deh ydrogenase 



236 



Uncharacterized protein 



3§HTrpB Tryptophan synthase beta chain 



j^i I lpredicted hydrocarbon binding 

protein (contains V4R domain) — 
Y2i — 1 fewracterizid protein conserved 
lin archaea 



COG [E] 


0133 1 




COG I 


[RJ 


1719 




COG| 


[S] 


2098 





946 



WO 03/076575 



PCTAJS03/06664 



Start 



750 
903 



Function 



402 
286" 



226 



079 
8 



[079 
9 



759 
053 



760 
363 



+ 511 



759 
056 



762 
369 



84 



247 



-lorn 

ology 

Grou 



Hrotein containing 
cytidylyltransferase domain and 
predicted nucleotidyltransferase 
(HIG superfamily) domain 

Fe-S oxidoreductase family proiein 
iossible metal-dependent hydrolase 



Phosphoribosylformylglycinamiaine 
(FGAM) synthase, glutamine 
amidotransferase subunit 



tiona | 
I 



COG 
0615 
& 

COG 
1323 
COG 
1032 



1COG 
0047 



amiuuuqi pipw — — — 

Phosphoribosyltormylglycinamidme 
(FGAM) synt hase. PurS subunit 



]COG 
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111 1111 
629 666 
5 13 



122 



111 1111 l+ I73 
668 690 
4 15 



111 1111 l+ I57 
689 707 
8 11 



14 



11 ITTTT- |79 
713 |737 
3 



14 



14 



114 



114 
4 



11 1111 I- 1146 
737 1781 
0 



TTTI111 

791 I843 



9 



111 
900 
1 



1 



111 
991 
5 



112 
028 
1 



114 
5 



114 
6 



114 
7 



12 
148 



112 
206 

7 

112 
276 
3 



112 
517 
1 



112 
280 
7 

112 
366 
5 



112 
565 
9 



170 



304 



402 



246 



300 



162 



| Function 



Uncharacterized protein 

Uncharacterized protein 

Permease of the major tacmtaror 
superfamily 

jUncharacterized protein specific tor 
M.kandleri, MK-1 family 

Predicted nucleotidyltransferase of 
the DNA polymerase beta 



om 


Func 


logy 


tiona 


Grou 




p 


Clas 




s 



superfamily 

fUncharacterized conserved protein 
related to C-terminal domain of 

eukarvotic c haperone. SACSIN 

Uncharacterized protein 



COG 
0477 



COG 
1708 



GE 
R] 



R] 



COG 
2250 



Uncharacterized protein 



Uncharacterized membrane protein 
specific for M.kandleri, MK-1 7 family 



S] 



Uncharacterized protein specific for 
M.kandleri, MK-22 family 

Uncharacterized protein 



Predicted membrane protein 



Predicted membrane protein 

Uncharacterized membrane protein 
specific for M.kandleri, MK-9 family 



Uncharacterized protein specific for 
M.kandleri, MK-5 family 



966 



WO 03/076575 



SEQ 
ID 

NO. 



114 
8 

114 
9 

115 
0 



115 
1 



[115 
2 



12 
592 

3 

113 
081 
4_ 
113 
636 
4 



St 


No. 


ra 


of 


n 


Amin 


d 


o 




Acids 




1632 



Gen 
e 



iFunction 



1849 



I+1245 



113 
710 
5 



M13 
775 
2 



1+ 1215 



13 
809 



h15^ 
3 



13 
921 



RT5 
4 



113 
994 



h15 
5 

R15 
6 



R15 
7 



113 |+ |298 
899 
1 



113 |+ |144 
965 
1 



114 [+ |419 
120 
4 



114 
164 
0 



114 [+ |276 
247 
0 



114 
249 
9 



1114 |+ |147 
294 
2 



14 
351 
2 



H15 
8 



"TT14 

413 
5 



1207 



114 
438 
3 



115 
9 

[116 
0 



114 114 
584 |667 
7 



116 
1 



[116 
2 



TTl4 
560 
0 



- 1405 



277 



114 
682 



14 
768 
8 



114 
801 
5 
114 
870 
5 



14 
868 
0 

114 
940 
3 



288 



221 



232 



PCT/US03/06664 

|Hom IFuncI 
ology [tiona | 
Grou 

[p Idas 
s 



^characterized secreted proxem 
specific for M.kandleri with repeats, 

lMK-5 family — - 

Uncharacterized secreted protein 

specific for M.kandleri with repeats, 

MK-5 family 

Predicted membrane protein 



Predicted membrane protein 



Uncharacterized membrane protein 
specific for M.kandleri, MK-9 family 



Predicted membrane protein 



Uncharacterized membrane protein 
specific for M.kandleri, MK-9 family 

Uncharacterized membrane protein 



Uncharacterized protein specific for 
M.kandleri, MK-24 family 



Uncharacterized protein specific for 
M.kandleri, MK-1 family 



Uncharacterized membrane protein 
specific for M.kandleri, MK-9 family 



Uncharacterized membrane protein 
specific for M.kandleri, MK-26 family 



Uncharacterized membrane protein 
specific for M.kandleri, MK-26 family 



Uncharacterized membrane protein 
specific for M.kandleri, MK-9 family 

Uncharacterized membrane protein 
specific for M.kandleri, MK-17 family 



967 



WO 03/076575 



PCT/US03/06664 



[SEQ 
ID 
NO. 



Start 



116 
3 



Stop 



116 
4 



114 
969 
5 
15 
11 



116 
5 



115 
196 
6 



116 
6 



116 
7 



116 
8 



115 
031 
8 
115 
164 
7 



115 
291 
3 



115 
296 
7 



15 
420 



115 
543 
2 



15 
615 



115 
622 
0 



15 
715 



116 
9 



117 
0 



115 
807 

3 



116 
008 
5 



117 
1 

pM7 
2 



116 
170 
3 



117 
3 



116 
256 
0 



o. 
of 
Amin 
o 

Acids I 
207 



178 



315 



Gen 
e 



413 



unction 



|Hom 
plogy 
Grou 

P 



unc 
tiona 

Clas 



Uncharacterized'protein specific tor 
M.kandleri, MK-1 family 

Thermonuclease 



Uncharacterized protein 



jCOG 
1525 



241 



311 



115 |- 
893 



286 



116 
141 
0 



16 |- 
237 
4 



116 
343 



116 
354 
0 



17 



116 
555 
2 



16 
426 

16" 
618 



117 



117 



116 
702 
8 



116 
739 
3 



117 
7 



116 
868 
9 



Uncharacterized conserved protein fcOG 
luncharacterized protein 



[S] 



luncharacterized secreted protein 
specific for M.kandleri, MK-6 family 

Uncharacterized protein 



441 



Fusion of at least two 
uncharacterized domain specific for 
M k=.nHi R ri. MK-1 2 family 



223 



Predicted membrane-bound meiai- COG 



dependent hydrolase 



290 



Uncharacterized protein 



116 
739 
6 



240 



211 



122 



116 
775 
8 



117 
112 
1 



Uncharacterized protein specific for 
M.kandleri, MK-27 family 



redicted membrane protein 



Uncharacterized protein 



121 



810 



Uncharacterized protein 



Protein containing a metal-binding 
domain shared with 
formylmethanofuran dehydrogenase 

subunitE 



968 



WO 03/076575 



R17 
8 

\r\f 

9 



ra 



117 1117 
119 410 
4 0 
117 117 
410 454 
3 13 



118 
0 



R18 
1 



117 1117 
474 |569 

j3 

117 117 
604 694 
6 15 



M18 
2 



h18 
3 

m8 

4 



No. IGen 
of |e 
Amin 
o 

Acid s 

1968 



117 1117 
707 778 
1 17 



17 1117 
857 935 
1 19 



17 1117 
946 985 
8 



118 
5 



17 1118 
990 026 
6 \2 



N18 
6 



M18 
7 



118 
8 



118 1118 
179 202 
1 I4 



118 1118 
251 349 
4 0 



118 
348 
7 



118 
9 



119 
0 



p8 
\262 



T131 



1T18 



118 
393 
0 



+ 147 



118 118 
410 580 



118 
574 
6 



119 
1 

Fl19 
2 



118 
619 

9 

118 
678 
3 



18 
621 
6 



118 
680 
4 

118 
752 
9 



568 



156 



201 



248 



iFunction 



pncharacterized protein conserved 
in archaea 



PCT/US03/06664 



Horn IFunc 
ology tiona 
Grou I 
p |Clas 
s 



Uncharacterized protein 



Uncharacterized protein 

Uncharacterized protein specific for 
M.kandleri, MK-7 family 



TUncharacterized protein specific for 
M.kandleri, MK-27 family 

Polyferredoxin 



Uncharacterized protein 



Uncharacterized protein 



Uncharacterized protein specific for 
M.kandleri, MK-20 family 



COG |IC] 
0348 



Predicted extracellular 
polysaccharide hydrolase of the 
endo alpha-1 ,4 

polv qalactos aminidase family — 
Uncharacterized protein 



COG |[G] 
2342 



ATPase subunit of an ABC-type 
transport system, contains a 
duplicated A T Pase domain 



Uncharacterized protein 



COG 
1123 



Membrane-associated phospholipid 
phosphatase 



Uncharacterized conserved protein 



COG 
0671 



COG 
0327 



PI 

rs] 



969 



WO 03/076575 



PCT/US03/06664 




970 



WO 03/076575 



PCT/US03/06664 



[SEQ 
ID 
NO. 



Start 



R20 
8 



Stop IStlNo. 
Ira of 
n Amin 
d o 
Acids 



19 
844 

3 

120 
017 
1 



M21 
0 



R21 

1 



Pi2i 

2 



119 I- |402 
965 



20 I- |397 
36 



120 
136 



120 
170 
4 



120 
210 



1121 1120 
|3 314 
0 



1121 1120 
|4 341 
8 



iGen |Function 
e 



Leu 3-isopropylmalate dehydratase large 
C_2 subunit 

Leu Isopropylmalate syntnasts 
A 



Horn 

ology 

Grou 

P 

COG 
0065 

COG 
0119 



20 l- |117 
72 



Uncharacterized conserved protein 



20 
209 



1131 



120 |- 1 269 
291 



ICrc Integral membrane protein poss.bly 
|b involved in chromosome 

condensation . — 

^characterized Dacitracin 



resistance protein 



120 
341 

2 I I 



Predicted metabolic regulator 
containing an ACT domain 



120 
477 



T+T450 



1121 1120 
15 483 
8 

1121 120 
|6 626 
6 



120 
584 
5 



1+I335 



120 
658 



1121 1120 
|7 658 
6 

1121 120 
|8 695 
5 



lUncharacterized conserved protein 



Func 
lona 

Clas 



COG 
993 

COG 
0239 



Pi 
ID] 



COG 
1968 



[V] 



COG 
3830 



m 



COG |[S] 
2848 



Leu Isopropylmalate denydrogenase 
B 2 



ICOG |[E] 
0473 



l+ 1107 



120 
694 
2 

120 l+ 
735 
6 



POP 

4 2 



118 



33 



1121 1120 
|9 ! 737 
1 

120 
783 
5_ 
120 
863 
0 



h22 
0 

h22 
1 



\\22 
2 



120 
920 
5 



20 
782 

0 

120 
861 

7 

120 
919 

0 



120 
935 
1 



Rps 
Q 

RpT 
N 



49 



260 



186 



RNAse P subunit P29 



ICOG |[J] 
1588 



Ribosomal protein S17 
Ribosomal protein L14 



RplX 



Ribosomal protein L24 



RPS 
4A 



48 



Rps 
N 



ICOG |[J] 
0186 



ICOG |[J] 
0093 



ICOG |[J] 
0198 



Ribosomal protein S4E 
RplE|Ribosomal protein l5 



ICOG 
0094 



.Ribosomal protein S14 



"ICOG 
0199 



[J] 



971 



WO 03/076575 



SEQ 
IU 

INO. 


Start 


Stop 5 
i 

i 

i 


alof 
i Amin 
d o 
Acids 


122 
3 


120 
936 

g 


120 
976 

0 ' 


+ I 


1311 
1 


122 
4 


120 
977 
4 


121 
038 
J8 


+1 


204 


R22" 
5 


"HIT" 

040 

h 


'121 
079 
6 


|+~ 


tl31 


122 
6 


121 
081 

3 


121 
185 
0 




1345" 



Gen 



e 



Rps 



Function 



Ribosomal protein S8 



RplF Ribosomal protein lo 



PCTAJS03/06664 

iHom jFuncI 
plogy tiona | 
Grou I 
|p Clas 
Is 

ICOG |[J] 
0096 

COG |[J] 
0097 




COG |[J] 
1717 



RPL |Ribosomal protein L3*t 

32 _^ 

Pur LosphoribosylaminoimidazoKAiK) Luo jlH 

■' ^synthetase 101 bU 1 

[predicted metal-dependent Rrtase, lCOGT[R] 
consists of a metallo-beta-lactamase |1782 i 
[domain and an RNA-binding KH 

HsIV Protease subunit of the proteasolni ICOG |[0] 
2 ! S ""' UO 



Pro (Prolyl-tRNA synthetase 
S 



ICOG |[J] 
0442 



COG |[C] 
0371 



Gld Glycerol dehydrogenase 
A 

FKBP-type peptidyl-prolyl cis-trans Icug 

isomerase 1 u *" 



ABC-type transport system involved COG iu] 
in Fe-S cluster assembly, permease ,|07iy 
component 



A^C-type transport system involved COG M 
in Fe-S cluster assembly, ATPase |0396 1 
component 



Uncharacterized protein 



Predicted endonuclease~ofthe RecB COG jm 
family 

Acetolactate synthaselaTgTiubunit ICOG |[EH] 
homolog 



Predicted DNA-binding protein 
containing PIN domain 



ICOG 
1458 



[R] 



972 



WO 03/076575 



PCTAJS03/06664 



SEQ 

ID 

NO. 



Start|Stop|StNo. 
ra of 
n Amin 
d |o 
Acids 



Gen IFunction 
e 



Horn 

plogy 

Grou 

P 



unc 
tiona 

Clas 
s 



9 



23 



22 122 
361 |431 
4 



232 



lUncharacterized protein 



23 



22 122 l- 
438 |516 
7 



259 



MinD superfamily P-loop ATPase 
containing an inserted ferredoxin 
domain 



COG 
1149 



C] 



24 



22 122 |- 
518 |597 
0 



262 



MinD superfamily P-loop ATPase 
containing an inserted ferredoxin 
domain 



COG 
1149 



C] 



124 
1 



122 122 
597 630 
8 I7 



T- 109 



Uncharacterized conserved protein COG 



S] 



1433 



124 
2 



122 122 
630 654 
8 |7 



- 79 



Zn-ribbon-containing protein 



124 
3 



122 122 
655 673 
4 |6 



60 



Ferredoxin 



COG 
1145 



[C] 



124 
4 



122 122 
676 717 

0 lo 



- 136 



Uncharacterized protein conserved 
in archaea 



124 
5 



122 
725 
2 



122 
762 
0 



+ 122 



ICBS-domain 



ICOG 
0517 



[R] 



124 
6 



22 
762 



124 
7 



22 
899 
8 



124 
8 



122 
924 



124 
9 



125 
0 



125 
1 



122 
896 
5 



446 



Acyi-CoA synthetase (NDP forming) 



COG 
1042 



[C] 



122 
923 

|T23 
119 
4 



+ 79 



Feo Ferrous ion uptake system subunit 



+ 650 



=eo Ferrous ion uptake system subunit, 
3 predicted GTPase 



123 
175 



123 
213 
2 



- 125 



123 
245 
1 



123 
437 
1 



123 
298 

u 

p!23 
541 
1 



177 



346 



COG 
1918 



[P] 



COG 
0370 



TRubrerythrin 



COG 
1592 



IP] 

[CT 



Uncharacterized membrane protein 



Uncharacterized protein 



125 
2 



123 
623 
3 



123 
691 
0 



225 



Uncharacterized protein specific for 
M.kandleri, MK-1 family 



973 



PCT/US03/06664 



WO 03/076575 



|SEQ|Start 
ID 
NO 



Stop 



1125 1123 
|3 717 
5 



24 
057 



[125 1124 
I4 104 
3 



1125 1124 
|5 141 
6 



1125 1124 
6 1196 



1125 1124 
|7 355 
4 

1125 124 
|8 455 

12 

125 
9 



24 
119 



124 
198 
2 

124 
293 
4 
124 
447 
1 

124 
567 
9 



St 
ra < 
n i 
d 


ji 

krrrin 

0 


+ 


1134 


+ 


50 


"+" 


188 




'322" 



iGen 
e 



Uncharacterizedlecreted protein 
specific for M.kandleri, MK-28 fam.ly 



305 



124 
568 
1 



24 
852 



126 
0 



24 
859 



R26 
1 



125 
376 



H26 
2 



M26 
3 



25 
076 



125 
424 
4 



125 
517 
0 



H26 
4 

h26 
5 



125 
415 



375 



unction 



lHom IFunc 
plogy jtiona | 
Grou 

|p jClas 
s 



Uncharacterized protein 

Predicted RNA-binding proxein 
containing PIN domain 

Uncharacterized domain specific for 
M.kandleri, MK-34 family 

Uncharacterized protein 



948 



Pi^dictidhydrolase of the metallo- COG 
beta-lactamase superfamily fused to 0595 I 

a uncharacterized domain 

Adenine-specitic UNA methylase 
containing a Zn-ribbon 



722 



130 



125 
515 
5 



125 
584 
1 



125 
590 

4 

125 
754 



H26 
6 



R26 
7 



125 
753 

2 

125 
827 



125 
831 
1 



125 
984 
0 



25 
961 
5 



126 
116 
5 



predicted ATPase of the AAA+ class ICOG 



Fur 

2 



303 



223 



542 



243 



|COG l[L] 
1743 



Fe2+/Zn2+ uptake regulator similar 
to transcriptional regulators - 



[K] 



ATPase involved in chromosome 
partitioning 

Uncharacterized protein specific for 
M.kandleri, MK-29 family 



|COG 
1192 



ID] 



434 



441 



Uncharacterized protein specmcTor 
M.kandleri, MK-37 family 

Uncharacterized protein 



Uncharacterized protein specmc ior 
M.kandleri, MK-37 family 



Uncharacterized"protein specific for 
M.kandleri, MK-37 family 



974 



PCT7US03/06664 



WO 03/076575 



SEQIStart 
ID 
NO 



126 1126 
8 |178 
4 

126 PT26 



9 



402 
1 



h27 126 
|0 493 
|5 

[T2TtT26 
11 611 
2 



R27T126 
|2 771 
1 



Stop 



26 
325 

26 
447 



126 
588 
8 
126 
769 
5 



StNo. 
ra of 
n |Amin 
o 

Acid s 
490 



+1150 



Gen iFunction 



e 



126 
936 
6 



R27 126 
|3 934 
8 



127 
052 
9 



1127 1127 127 
|4 058 159 
6 lO 



127 
5 



127 
6 



27 127 
229 |364 
4 



127 
7 



127 
8 



127 
9 



128 



27 127 
73 |224 
0 



393 



334 



169 



- 450 



127 127 
403 |477 
2 



27 127 
580 750 
8 |2 



127 127 
767 829 
2 |5 



127 127 
882 900 
0 |8 



128 
1 



128 
2 



127 128 
959 021 
9 |9 



128 128 
095 193 
6 |3 



245 
564 



207 

62~~ 



206 



325 



Horn 


Func 


ology 


tiona 


Grou 


I 


p 


Clas 




s 



^characterized secreted protein 
specific for M.kandleri, MK-28 family 

Uncharacterized protein specmu lui 
M.kandleri, MK-1 family 



Uncharacterized protein 



Uncharacterized protein 



Uncharacterized protein 



Uncharacterized secreted protein 
specific for M.kandleri, MK-5 family 



[Predicted hydrolase of the metaiio- COG 
beta-lactamase superfamily l^yo 



Uncharacterized protein conservea COG 
in archaea 1 ' 



Fusion of at least two 
uncharacterized domain specific for 
m wanrtifiri. MK-1 2 family 



[S] 



Uncharacterized protein specific for 
M.kandleri, MK-14 family 



Uncharacterized protein specific for 
M.kandleri, MK-1 9 family 



Uncharacterized protein 



Uncharacterized protein 



Uncharacterized protein specific for 
M.kandleri, MK-14 family 

Uncharacterized protein conserved 
in archaea 



975 



PCT/US03/06664 



WO 03/076575 



[SEQ 
ID 
NO. 



M28 
3 



Start 



128 
4 



128 
221 
4 



Stop|Stl 
ra 
In 
Id 

12T 
380 
9 



128 
398 
1 



128 
440 
6 



1128 128 
|5 441 
2 

1128 128 
|6 506 
8 

1128 128 
|7 618 
5 

1128 128 
|8 700 
9 



28 l+ 
478 



128 
604 



o. 
of 

Amin 
o 

Acids 
531 



141 



Gen 



24 



unction 



Fusion of at least two 
uncharacterized domain specific for 

M.kandleri. MK -2 family 

Uncharacterized conserved protein 
related to C-terminal domain of 
leukar yotic ch«p erone. SACSIN 



325 



128 
676 
3 
128 
798 
3 



- 192 



I324 



1128 1128 
l9 812 

8 

1129 129 
|0 037 

Jo 

fT29|T29 
|1 127 

- 9 
1129 129 
|2 209 
2 



129I+ |752 
038 
6 



129 
3 



129 
295 
3 



129 
4 



129 
5 



129 
437 



29 
12 

29 
92 



+ ]250 



1214 



Horn 

ology 

Grou 



Func 
tiona I 
I 

Clas 
s 



COG |[S] 
2250 



urvai ^ — ■ _ , 

predicted nucleotidyltransferase of 
the DNA polymerase beta family 

Uncharacterized secreted proiem 
specific for M.kandleri, MK-30 family 



COG |[R] 
1708 



Uncharacterized protein specific for 
M.kandleri, MK-1 family 

lUncharacterized secreted protein 
specific for M.kandleri, MK-3 family 



" Adenine-specific DNA metnyiase 
containing a Zn-ribbon 



COG |[L] 
743 



129 
283 



129 
414 
3 



129 
566 
0 



247 



Uncharacterized protein 

"[Uncharacterized protein specific for 
M.kandleri, MK-1 family 



+ 1396 



+ 429 



129 
577 
1 



129 
687 
7 



368 



Ipredicted nucleotidyltransterase ul 
the DNA polymerase beta 
supefamily fused to an 
Uncharacterized conserved protein 
related to C-terminal domain of 
Uukarvotic ^happ.rone. SACSIN 



Uncharacterized protein conserved 



COGT[R][Sl 
1708 |] 
& 

COG 
2250 



in archaea 



COG 
4006 



Uncharacterized protein 



lUncharacterized secreted proxem 
specific for M.kandleri, MK-3 family 



SI 



976 



PCT/US03/06664 



WO 03/076575 

|SEQ|Start 
ID 
NO. 



1129 1129 
6 1818 



1129 1130 
17 109 
1 

1129 130 
|8 346 
9 



Stop [St No. 
ra of 



130 
026 



30 
347 



130 
480 



[129 130 
|9 480 
0 

1130 130 
|0 802 
0 



|Gen 
e 



iFunction 



Amin 
o 

Acids ] 
694^ 



+ I793 



+1444 



130 
582 

8 

130 
849 
0 



H30 130 

11 852 
5 

1130 131 

12 197 
4 



131 
021 



31 
221 



h30 131 
\Z 218 
5 

1130 131 
|4 337 
3 

1130 131 
|5 459 
6 



131 
323 
7 



131 
459 
9 



I342 
M56 



562 



+ 80 



1350 



- 408 



131 
612 
5 




131 
760 
7 



131 
953 



132 
149 
2 



132 
326 
5 



- 97 



- 639 



Predicted component of a 
thermophile-specific DNA repair 
system, contains two domains of the 
RAMP family 

Predicted DNA-dependent DNA 
polymerase, component of a 
thermophile-specific DNA repair 

system 

Uncharacterized protein 



Predicted component ot a 
thermophile-specific DNA repair 
s ystem. cont °j"g a RAMP domain 
Uncharacterized protein 



COG |[L] 
336 



Squalene cyclase 



COG 
657 



Uncharacterized protein 



Uncharacterized domain specific for 
|M.kandleri, MK-11 family 



lUncharacterized protein specific for 
M.kandleri, MK-1 4 family 



Uncharacterized membrane protein 
specific for M.kandleri, MK-16 family 

Predicted glycosyltransterase 



om 


-unc 


ology 


lona 


Grou 




p 


Clas 
s 


COG" 




1336 




& 




COG 




1604 




COG 




1353 





COG 
0438 



+ 207 



Predicted nucleotidyltransterase of 
the DNA polymerase beta 
superfamily_ 



COG 
1708 



Predicted P-loop ATPase 



Uncharacterized protein specific for 
M.kandleri, MK-1 family 



;m] 



R] 



977 



WO 03/076575 



Stt 


No. 


ra 


of 


n 


Amin 


d | 


0 




Acids 




101 



iGen 
e 




PCT/US03/06664 



|Hom IFunc 
plogy |tiona 
Grou 

[p Idas 

Is 

^characterized protein predicted to ICOG |[L] 
be involved in DNA repair P *w 



;Homolog of the eukaryotic argonaute cow LJJ 
protein, implicated in translation or 11431 

RNA processing i i 

funcharacterized protein predicted to COG [L] 
be involved in DNA repair ' 

Uncharacterized domain specific for 
M.kandleri, MK-11 family 



Predicted DNA-dependent DNA 
polymerase, component of a 
jthermophile-specific DNA repair 
[ system 



ICOG 
1353 



[R] 



luncharacterized protein predicted to COC3 K] 
|be involved in DNA repair H«i 



Predicted component ot a 
thermophile-specific DNA repair 
system, contains a RAMP domain 



jCOG 
1337 



[LI 



Uncharacterized protein 



Uncharacterized protein 



Predicted component ot a 
thermophile-specific DNA repair 
s ystem, cont ^"* a RAMP domain 



Predicted xylanase/chitin 
deacetylase family enzyme 



COG 
0726 



Uncharacterized protein 



Predicted membrane protein 



Metal-dependent hydrolase of the 
Ibeta-lactamase superfamily 



Uncharacterized membrane protein 
specific for M.kandleri, MK-31 family 



G] 



COG 
1237 



[R] 



978 



WO 03/076575 

ISEQlStart 
ID 



NO. 



M32 
5 



132 
6 

[132 
7 



134 
298 

5 

134 
404 
5 

134 
470 
1 



Stop |St|No. 
raof 
n Amin 
d |o 

Acid s 
+ 1115 



Gen 



(Function 



132 
8 

[132 
9 



34 
333 

34 
472 



34 |+ |175 
522 
8 



134 
530 
8 



134 
560 
8 



M33 134 
|0 685 
7 



1133 1134 
11 924 
0 



|+ I227 



134 
555 



82 



134 
663 

9 

134 
909 
4 



343 



1745 



135 |- 1 442 
056 
8 



133 135 135 l+ 
\2 100 169 
3 12 



229 



133 135 13b 

|3 171 271 

7 8 

|133 135 135 

U 275 379 

3 9 



M33 135 
|5 380 
4 



135 
435 
5 



[133 135 
|6 468 
9 

1133 135 
|7 627 
1 



135 
596 
3 



133 
8 



133 
9 



135 
645 
9 



135 
679 
3 



135 
728 
7 



135 
782 
6 



136 
041 
4 



333 



348 



424 



83 



PCT/US03/06664 



Horn IFunc 
ology|tiona| 
Grou 

Clas 



62 
164 



Predicted regulator of Ras-HKe 
GTPase activity, member of the 

Roadblock/LC7/MalB family 

Uncharacterized domain specific for 
M.kandleri, MK-1 2 family 

Uncharacterized domain specific for 
M.kandleri, MK-1 2 family 



COG |[R] 
2018 



862 



Uncharacterized protein 



Uncharacterized protein specmcfor 
M.kandleri, MK-32 family 

Predicted membrane protein 



Uncharacterized domain specific for 
iM.kandleri, MK-11 family 



Uncharacterized protein 



Uncharacterized domain specific for 
M.kandleri, MK-2 family 

Predicted membrane-bound metal- 
dependent hydrolase 



COG |[R] 
988 



[Zn-dependent hydrolase 



COG 
0491 



Uncharacterized protein specific for 
M.kandleri, MK-42 family 



Uncharacterized protein 



lUncharacterized protein 



Uncharacterized protein specific for 
M.kandleri, contains two domains of 
Ithe MK-3 family 



979 



WO 03/076575 



PCT/US03/06664 



feEQ 
ID 
NO. 



h34 
0 

[134 
1 



Start 



134 
2 



136 
065 
3 
136 
148 
9 



Stop|St 
ra 
n 
d 

136 
149 

2 

136 
171 
9 



134 
3 



136 
182 
9 



136 
446 



134 
4 

R34 
5 



36 
514 

36 
631 



134 
6 



134 
7 



134 
8 



No. 
of 

Amin 



Acid s 
279 



136 
233 
2 

136 l+ 
507 
7 



136 
729 
7 



Gen 



76 



167 
203 



136 
601 

3 

136 |- 
717 
6 



290 
285 



136 
825 
6 



136 
827 
0 



136 
852 



136 
912 
2 



134 
9 

p35 
P 

H35 
1 



136 
985 
8 



137 
072 
9 



136 
986 
5 



137 
058 
9 



Function 



om Func 
ology jtiona 
Grou 

Clas 
s 



Uncharacterized protein 



Uncharacterized protein 



319 



85 



247 



243 



137 
147 
8 



137 
176 



135 
2 

h35 
3 



137 
533 
9 



137 
548 
8 
137 
611 
4 



135 
4 



137 
679 
6 



249 



1190 



137 
610 
2 

137 
694 
7 



137 
771 
3 



204 
277 



305 



Uncharacterized membrane protein 
specific for M.kandleri, MK-31 family 

Uncharacterized protein specmcror 
M.kandleri, MK-1 family 



Uncharacterized domain specific for 
M.kandleri, MK-34 family, a fragment 

Fe-S oxidoreductase 



iCOG |[R] 
0535 



Uncharacterized secreted protein 
specific for M.kandleri, MK-3 family 



Uncharacterized protein 



Uncharacterized domain specific for 
M.kandleri, MK-2 family 



Uncharacterized domain specific for 
M.kandleri, MK-2 family 



,-redicted cysteine protease of the COG 
transglutaminase-like superfamily I3ut> 



Predicted protein of CobN/Mg- 
chelatase family 



COG 
1429 



Uncharacterized protein specific for 
M.kandleri, MK-35 family 

Uncharacterized protein specific for 
M.kandleri, MK-45 family 



H] 



Uncharacterized membrane protein 
specific for M.kandleri, MK-1 0 family 



980 



WO 03/076575 



D 

NO. 



SEQlStartlStop w No. 

Ira of 
n lAmin 
Id o 
Acid s 

135 |137 |137 |+ |2/tT 
|805 888 

2 8 , , 

135 137 138 l+ I309 
6 |907 000 

1 lo 



Gen 

e 



135 1138 138 |+ |**y 
1014 086 

3 2 

135 138 138 l+ I205 
|8 |106 168 
6 



135 138 138 
9 |190 215 
5 0 



T81 



136 |138 1138 l+ I242 
|245 318 

3 0 
136 |138 138 l+ |585 

406 582 

4 1 
'136 138 138 I- I206 
2 583 645 

7 17 



Function 



PCTAJS03/06664 

|Hom iFuncj 
ology|tiona| 
Grou 

|p Idas 
s 



Uncharacterized membrane protein 
specific for M.kandleri, MK-10 family 

Uncharacterized membrane protein 
specific for M.kandleri, MK-10 family 



Uncharacterized membrane protein 
specific for M.kandleri, MK-10 family 

Putative component of a tnreonine Icoe j[Ej 
efflux system ' 

Uncharacterized protein 



Uncharacterized membrane protein 
specific for M.kandleri, MK-10 family, 

la fragment . 

Calcineurin supertamily phosphatase | 
or nuclease 

|Nth_|A/G-specific DNA glycosyiase 
2 



ICOG |[L] 
0177 



'136 |138 1138 l+ I706 
752 964 
4 I3 



36 138 139 
1993 276 
2 l3 



36 1139 139 
|276 374 
7 11 



943 



36 |139 139 
382 528 
5 12 



136 |139 139 
544 600 
3 l9 



136 139 13S 
8 614 715 
4 |4 



136 139 1139 
9 721 822 
9 |3 



Predicted membrane protein 
specific for M.kandleri, MK-1 3 family, 
a frameshift 



|Leu 
S 



Leucyl-tRNA synthetase 



324 



(Hmd 
II 



485 



188 ILigT 



|CCA 
1 



N5.N10- t . JOG 

methylenetetrahydromethanoptenn 4007 

deh ydrogen ase (H2-forming) ! 



336 
334 



ISelD 



\COG 
0495 



[J] 



tRNA nucleotidyltransferase (CCA 
adding enzyme) 



COG 
1746 



2'-5' RNA ligase 



COG 
1514 



Predicted ATPase of the AAA+ class 
Selenophosphate synthase 



COG 
1223 

COG 
0709 



R] 



[J] 



[J] 



[R] 

w 



981 



WO 03/076575 

SEQlStart 
D 

NO. 



Stop 



37 1139 
840 
8 

137 139 
1912 
9 

137 1 140 
I008 
4 



Stl 
ra 
n 
d 



No. 
of 

Amin 
o 

Acids 



40 
064 



137 1140 
066 
9 

1137 140 
|4 167 
0 



140 l+ 
60 



1137 1140 
|5 213 
7 



1137 1140 
|6 349 
|0 

(137 
7 



Gen IFunction 



209 
295 
187 

1310 



A 



140 
208 



1+ 1139 



PCTAJS03/06664 

|Hom iFuncl 
plogy tiona | 
Grou I 
|p Clas 
s 



hy Thymidylate synthase 
SNZ Pyridoxine biosyntnesis er^ynie 
[Small, Ras-HKe^ i rase 
Uncharacterizea protein 



ICOG |[F] 
0207 

COG |ihT 

0214 

COG |[W 
2229 



140 
289 



I+1252 



Cob Precorrin-4 metnyiase 



M 



140 
425 



|+ I254 



Cob Precorrin-3B metnyiase 



40 
421 
8 



R37 
8 

H37 
9 



H38 
0 



h38 
1 



R38 



40 
462 



40 
463 

5 

140 
582 



140 
687 



140 
762 



I- 1134 



40 
581 
9_ 
140 
687 
6 



Uncharacterized protein 



ICOG |[H] 
2875 



Predicted nucleic-acid-Dinaing 
protein containing a Zn-ribbon 



ICOG |[H] 
1010 

COG |[R] 
1545 



Acetyl-CoA acetyltransferase 



Pks 



140 
762 



140 
929 



+ |555 



140 
928 
7 



141 
083 
1 



138 1141 
3 081 
0 



138 
4 



141 
140 
4 



141 
139 
7 



141 
169 
4 



514 



195 



96 



3-hydroxy-3-methylglutaryi uoA 
synthase 



(COG |[l] 
0183 



COG |[l] 
3425 



rTedicted transcriptional regulator 
containing a DNA-binding HTH 
domain 



COG |[K] 
1709 



Glycosyltransferase involved in ceil 
wall biogenesis 



Fe-S oxidoreductase 



Uncharacterized membrane protein 



COG |[M] 
0463 



COG l[C] 
1032 



COG |[S] 
1814 



Uncharacterized protein conserved 
in archaea 



COG |[S] 
1888 



982 



WO 03/076575 



[SEQ 
ID 
NO. 



M38 
5 

R38 
6 

M38 
7 



41 1141 
172 |277 
5 

141 1141 
276 |350 

3 

T4T1141 
391 490 
8 _Jl 



StjNo. 
ra of 
n Amin 
d lo 
Acids 
[349 



[138 
8 

h38 
9 



141 1141 
490 |560 
2 



H39 
0 



141 1141 
573 679 
4 l8 



|247~ 



[Gen 
e 



NifD 
CitT 



|231 



Function 

Nitrogenase molybdenum-iron 
subunit 

Di- and tricarboxylate transporter 
pfidicted integral membrane proiem 



h39 
1 



141 1141 
678 726 
9 12 
141 
828 
6 



ni57 



Asd 



Predicted ICU-iiKe 
phosphoesterases 

Aspartate-semialdehyde 
dehydrogenase 



PCTAJS03/06664 


Horn 
ology 
Grou 

P ( 


: unc 
lona 

Clas 
s^ I 


feoG" 
2710 




COG 
0471 


PI 


COG 
0392 




1COG 
1407 





"redicted Rossmann fold nucieoTide- 
binding protein 



h39 
2 



141 
752 
2 

141 1141 
828 910 
4 



39 



41 
928 
8 



39 



139 



139 
6 



141 
985 
1 



142 
104 
1 



141 
986 

0 

142 
107 



142 
142 
7 



142 
142 
9 



142 
200 



139 142 
[7 200 



^54 



Tfrp 
C 



273 



90 



TCOG 
0136 



El 



TCOG 
1611 



ndole-3-glycerol phosphate 
synthase 



TCOG 
0134 



Uncharacterized domain specmc lui 
M.kandleri, MK-33 family 



Uncharacterized protein conservea jCOG 
inarchaea ! " r 



406 



IPRI 
2 



Eukaryotic-type DNA primase, large 
subunit 



128 



192 



139 
8 



139 
9 



142 
267 
8 



142 
265 

4 

142 
306 
6 



142 
309 

7 

142 
394 
1 



n 



[S] 



COG 
2219 



Zn-ribbon-containing protein 
Uncharacterized protein 



3,4-dihydroxy-2-butanone 4- 
phosphate synthase 



147 



291 



RIO 

1 2 



Transcriptional regulator of the 
riboflavin/FAD biosynthetic operon 



Serine/threonine protein kinase 
involved in cell cycle control 



COG 
0108 



[H] 



COG 
1339 



[KI 



COG 
1718 



[TD] 



983 
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SEQIS 

ID 

NO. 


tart IS 


toplStl 
ra 
n 
d 


No. |G 
of e 
Amin 
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Acids 


en F 


unction H 

ol 

G 

p 


om |Fi 
ogy tit 
rou 1 
C 
s 


jnc 
3na 

las 


140 
0 


42 1 
00 5 
5 


42 - 
18 


394 F 
E 


'nc N 
l p 


licotinic acid ~ 
hosphoribosyltransferase 1 


:og \[\ 

488 


-I] 


140 
1 £ 


42 
41 £ 
I £ 


42 + 
i77 


121 




>redicted metai-Dinaing pruieu i 






140 

2 C 

j { 


42 
>22 

5 


42 - 

597 

I 


"248 




Jncharacterized protein 






R4oT : 

3 



140 
4 


I42 ' 

396 

3 < 

142 

823 

3 

142 
935 
6 


142 - 
323 

3 

142 - 

930 

9 


'422 
"358 




3 redicted P-loop ai rase 

Translation elongation Tacxor, 
GTPase 


COG]! 
0050 


;oi 


5 


143 - 

518 

4 


"1942 




Predicted protein ot tne ouunwiviy 
chelatase family 


1429 


140 
6 


143 
519 


143 - 

657 

4 


458 




Terpene cyclase/mutase Tarnuy 
protein 


COG [I] 
1657 


R40" 
7 


143 
662 
7 


143 - 

762 

8 


- 333~~ 




Predicted permease 


COG [R] 
0701 


140 
8 


143 
772 


143 - 

892 

9 


402 




Predicted alternative o- 
dehydroquinate synthase 


1465 


r J 


140 


143 
893 
6 


143 ■ 
974 


• 270 


Fba 
B 


Fructose-1 ,6-bispnospnaie aiaoids>e 
of the DhnA family 

1 


COG 
1830 


[G] 


141 
0 


143 
975 
5 


144 
007 
2 


- 105 




Uncharactenzed protein conserveu 
in archaea 


COG 
3388 


[SI 


141 
1 


144 
011 

9 


144 

109 | 
6 


- 325 




Predicted ornithine cyclodeaminase, 
mu-crystallin homolog 


COG 
2423 


[E] 


141 
2 


144 
145 


144 
230 
5 


+ 283 


Kch 
_2 


NAD-binding subunit of the Kef-type 
K+ transport systems, 


COG 
1226 
& 

COG 
1827 


■ IPHK 
» ] 

j 
f 


141 
3 


144 
23C 
2 


r 144 

) 281 
1 


- 169 




Uncharactenzed protein 







984 
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|.SEQ|Start|stop|St|No. 

ID 

NO. 



fl41 
4 



Ira of 
in Amin 
id o 
Acid s 

144 |144 |+ |4a4 
|283 432 
8 |2 



[Gen 
e 



141 144 144 l+ 
|5 432 490 
5 l6 



TT93 



Cob 
Q 



=unction 



Cobyric acid synthase 



R41 H44 1144 
|6 499 579 
1 I1 



R41 
7 



1144 1144 
581 662 
5 17 



]266 
T+ 270 



ifH 



R41 
8 



h41 
9 



1144 1144 
674 760 
9 3 
144 144 
762 799 
2 13 



l+ 1284 
+ 123 



Nad 



M42 144 144 + 246 



799 
0 



873 
0 



1142 1144 
|l 874 
3 



144 
978 



|+ I345 



1142 1144 
|2 977 
7 



45 
060 



1142 1145 
13 063 
9 

1142 145 
|4 208 
7 



142 



42 



45 
488 



145 
556 



142 



142 
8 



145 
150 
8 



145 
483 



7+j275 
|+ 289 
fel4 



predicted SAM-dependent 
methyltransferase involved in tRNA- 

M et maturation - 

Fiitrogenase subunit NitH (ATPase) 

Uncharacterized secreted protein 



NAD syntfiase 
Uncharacterized protein 
Uncharacterized protein 



PCT/US03/06664 


(Horn 


"unc 


ology 


iona 


Grou 




1 1 


Mae 

s 


COG 




1492 




COG 


r 11 ' 

[J] 


2519 




COG 


rpi 


1348 




COG 


"F" 


4086 


[Hfi 


COG 




0171 





Uncharacterizea proiem 

Dap Dihydrodipicolinate reductase 
B 



ICOG p 
0289 



Uncharacterizea protein 
ValS Valyl-tRNA synthetase 



145 
560 



T+1241 



145 
674 



145 
681 
7 

145 
768 
3 



T+1391 

t~|279 

i+1212 



ICOG |[J] 
0525 



Predicted membrane protein 
conserved in archaea 



COG 
4089 



HisCHistidinol-phosphate/tyrosme 
aminotransferase 

Fe-S oxidoreductase 



Cob |Precorrin-6B methyiase 
L 2 



[S] 



COG 
0079 

COG 
0535 

COG 
2241 



E] 



985 



WO 03/076575 



SEQ 
D 

NO 



142 



143 



143 



145 145 
833 986 
2 1 

145 146 
986 017 

2 9 

146 146 
016 097 

3 l5 



IStlNo. 
ra of 
n Amin 
|d o 

Acids 
|+ 509 



[Gen jFunction 
e 



143 



143 



- 270 



]Fe-S oxidoreductase 

Uod N-terminal domain ot molybdenum- 
|E binding protein 

{predicted calcineurin superfamiiy 
phosphohydrolase 



PCT/US03/06664 

|Hom IFuncI 
ology tiona | 
Grou I 
|p Clas 

ICOG |[C] 
1032 



COG |[R] 
2005 

COG |[R] 
1409 



146 1146 
097 149 
2 16 



1174 



TTranscription factor homologous to 
NACalpha-BTF3 fused to metal- 
hindin q domain 



ICOG |[K] 
4008 



146 1146 
150 310 
2 lO 



I- I532 



143 
4 



146 1146 
317 388 
6 l0 



|+ 1234 



ATPase subunit of an ABU-type 
transport system, contain duplicated 

i l ATPase . 

TKptA RNA:NAD Z-phospnotransferase 



ICOG |[R] 
1123 

COG |[J] 
1859 



143 
5 



143 
6 



146 1146 
386 455 
7 16 



146 1146 
453 748 
8 



rjTWg Nfi Deoxyinosine 3'endonuciease 

1 (endonuclease V) 

Top Topoisomerase V 

5 ' 



ICOG |[L] 
1515 



143 
7 



46 1146 
749 867 
1 |5 



43 



43 



44 



394 



146 1146 
878 |957 
2 



263 



146 
987 
0 



47 

233 



147 
231 
0 



144 



147 
364 
3 



144 



144 



47 
356 
6 



147 
491 
9 



147 
594 
4 



821 



147 
494 



147 
587 



Csd jSelenocysteine lyase 
B 



418 



Predicted RNA methylase 



Leu 
C 1 



ICOG |[E] 
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